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ESTABLISHED EFFICACY 


* Rapid,* sustained relief of OA’ 
* Powerful, sustained relief of adult RA? 


EXCELLENT TOLERABILITY 


e Upper GI tolerability comparable to placebo™* 


TRUSTED SAFETY 


* No dose-related increase in hypertension 
or peripheral edema’ 


The #1 prescribed arthritis brand’ 
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CELEBREX is contraindicated in patients with known 
hypersensitivity to celecoxib; in patients who have 
demonstrated allergic-type reactions to sulfonamides; 
and in patients who have experienced asthma, 
urticaria, or allergic-type reactions after taking aspirin 
or other NSAIDs. 


Serious Gl toxicity such as bleeding, ulceration, and 
perforation can occur with or without warning 
symptoms in patients treated with NSAIDs. 


Most common side effects were dyspepsia (8.8% vs 
6.2% for placebo), diarrhea (5.6% vs 3.8% for placebo), 
and abdominal pain (4.1% vs 2.8% for placebo), and 
were generally mild to moderate. 


CELEBREX 


(CELECOXIB CAPSULES) 20mg 


As with all NSAIDs, CELEBREX should be used with caution 
in patients with fluid retention, hypertension, or heart failure. 
NSAIDs may diminish the effects of ACE inhibitors and can 


reduce the natriuretic effect of furosemide and thiazides. 


CELEBREX should be used during pregnancy only if the 
potential benefit outweighs the potential risk to the fetus. 
CELEBREX should be avoided during late pregnancy. 


*Significant relief in 24 to 48 hours. 
tIMS America. National Prescription Audit. September, 2001. 


Please see brief summary of prescribing information and 
references on next page. 
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CELEBREX® 


(celecoxib capsules) 
Brief summary of prescribing information. 


INDICATIONS AND USAGE 

For relief of the signs and symptoms of osteoarthritis (OA), and of 
rheumatoid arthritis (RA) in adults. For the management of acute pain in 
adults. For the treatment of primary dysmenorrhea. 
CONTRAINDICATIONS 

CELEBREX is contraindicated in patients with known hypersensitivity to 
celecoxib. CELEBREX should not be given to patients who have damon- 
strated allergic-type reactions to sulfonamides or to those whe have 
experienced asthma, urticaria, or aliergic-type reactions aftsr taking 
aspirin or other non-steroidal anti-inflammatory drugs {NSAIDs}, Severe, 
rarely fatal, anaphylactic-like reactions to NSAIDs have been reported in 
such patients (see WARNINGS — Anaphylactoid Reactions, anc PRE- 
CAUTIONS — Preexisting Asthma). 


WARNINGS 

Gastrointestinal (Gl) Effects — Risk of Gi Ulceration, Bleeding, and 
Perforation: Serious Gi toxicity (bleeding, ulceration, and perforation of 
the stomach, small intestine or large intestine) can occur at any tme, with 
or without warning symptoms, in patients treated with NSAIDs. Minor 
upper Gi problems, such as dyspepsia, are common and may aiso occur 
at any time during NSAID therapy. Therefore, physicians and patients 
should remain alert for ulceration and bleeding, even in the absence of 
previous GI tract symptoms. inform patients about the signs and/or 
symptoms of serious Gi toxicity and the steps to take if they occur. Only 
1 in 5 patients who develop a serious upper Gi adverse event on NSAID 
therapy is symptomatic. Upper GI ulcers, gross bleeding or perforation, 
caused by NSAIDs, occur in about 1% of patients treated for 3-6 months, 
and in about 2-4% of patients treated for one year. These trends continue 
thus, increasing the likelihood of developing a serious Gi event at some 
time during the course of therapy. However, even short-term therapy is 
hot without risk, It is presently unclear how the above rates apply to 
CELEBREX . Among 5,285 patients who received CELEBREX in controlled 
clinical trials of 1 to 6 months duration (most were 3 month studies) at a 
daily dose of 200 mg or more, 2 (0.04%) experienced significant upper GI 
bleeding, at 14 and 22 days after initiation of dosing. About 40% of these 
5,285 patients were in studies that required them to be free of ulcers by 
endoscopy at study entry. Thus it is unclear if this study population is rep- 
resentative of the general population. Prospective, long-term studies 
required to compare the incidence of serious, clinically significant upper 
Gi adverse events in patients taking CELEBREX vs. comparator NSAID 
products have not been performed. Prescribe NSAIDs with extreme cau- 
tion in patients with a prior history of ulcer disease or GI bleeding. Most 
spontaneous reports of fatal Gi events are in elderly or debilitated 
patients and therefore take speciai care in treating this population. To 
minimize the potential risk for an adverse GI event, use the lowest effec- 
tive dose for the shortest possible duration, For high risk patients, con- 
sider alternate therapies that do not involve NSAIDs. Studies have shown 
that patients with a prior history of peptic ulcer disease and/or G! bleed- 
ing and who use NSAIDs, have a greater than 10-fold higher risk for 
developing a Gi bleed than patients with neither of these risk factors. 
Pharmacoepidemiological studies have identified several other co-thera- 
pies or co-morbid conditions that may increase the risk for GI bleeding 
such as: treatment with oral corticosteroids or anticoagulants, longer 
duration of NSAID therapy, smoking, alcoholism, older age, and poor 


neral health status. 
Anaphytectoid Reactions: As with NSAIDs ir: general, anaphylactcid reac- 
tions have occurred in patients without known prior exposure to 
CELEBREX. In post-marketing experience, rare cases of anaphylactic 
reactions and angioedema have been reported in patients receiving 
CELEBREX. CELEBREX should not be given to patients with the aspirin 
triad, This symptom complex typically occurs in asthmatic patients who 
experience rhinitis with or without nasal polyps, or who exhibit severe, 
potentially fatal bronchospasm after taking aspirin or other NSAIDs (see 
CONTRAINDICATIONS and PRECAUTIONS — Preexisting Asthma). Seek 
emergency help in cases where an anaphylactoid reaction occurs. 
Advanced Renal Disease: Treatment with CELEBREX is not recommend- 
ed, but if it is used, monitoring of kidney function is advised. 
Pregnancy: Avoid CELEBREX in late pregnancy because it may cause pre- 
mature closure of the ductus arteriosus. 
PRECAUTIONS 
General: CELEBREX cannot be expected to substitute for corticosteroids 
of to treat corticosteroid insufficiency. The pharmacological activity of 
CELEBREX in reducing inflammation, and possibly fever, may diminish 
the utility of these diagnostic signs in detecting infectious complications 
of presumed noninfectious, painful conditions, 
Hepatic Effects: Borderline elevations of one or more liver tests may 
occur in up to 15% of patients taking NSAIDs, and notable elevations of 
ALT or AST (about three or more times the upper limit of normai) have 
been reported in approximately 1% of patients in clinical triats with 
NSAIDs. These lab abnormalities may or may not change with cont:nu- 
ing therapy. Rare cases of severe hepatic reactions, including jaundice 
and fatai fulminant hepatitis, liver necrosis and hepatic failure (some with 
fatal outcome) have been reported with NSAIDs, including CELEBREX. in 
controlled clinicai triais of CELEBREX, the incidence of borderline eleva- 
tions of liver tests was 6% for CELEBREX and 5% for placebo, and about 
0.2% of patients taking CELEBREX and 0.3% of patients taking placebo 
had notable elevations of ALT and AST. A patient with symptoms and/or 
signs suggesting liver dysfunction, or in whom an abnormal liver test has 
occurred, should be monitored carefully for evidence of the development 
of a more severa hepatic reaction while on therapy with CELEBREX. 
Discontinue CELEBREX if clinical signs and symptoms of liver disease 
develop, or if systemic manifestations occur {e.g., eosinophilia, rash). 
Renal Effects: Long-term administration of NSAIDs has resulted in renal 
papillary necrosis and other renal injury. Renal toxicity has aisc been 
seen in patients in whom renal prostaglandins have a compensatory role 
in the maintenance of rena! perfusion. In these patients, NSAIDs may 
cause a dose-dependent reduction in prostaglandin formation and, sec- 
ondarily, in renal blood flow, which may precipitate overt renal decom- 
pensation. Patients at greatest risk of this reaction are those with 
impaired renal function, heart failure, or liver dysfunction, those taking 
diuretics and ACE inhibitors, and the elderly. Discontinuation of NSAID 
therapy is usually followed by recovery to the pretreatment state. Clinica! 
trials with CELEBREX have shown renal effects similar to those observed 
with comparator NSAIDs. Use caution when initiating treatment with 
CELEBREX in patients with considerable dehydration. Rehydrate patients 
first and then start therapy with CELEBREX. Use caution in patients with 
pre-existing kidney disease isee WARNINGS ~- Advanced Renal Disease}. 
Hematological Effects: In controlled clinical trials the incidence of anemia 
was 0.6% with CELEBREX and 0.4% with placebo. Patients on long-term 
treatment with CELEBREX shouid have their hemoglobin or hematocrit 
checked if they exhibit any signs or symptoms of anemia or bicod loss. 
CELEBREX does not generally affect platelet counts, prothrombin time 
(PT), or partial thromboplastin time (PTT), and does not appear to inhibit 
platelet aggregation at indicated dosages. 
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Fluid Retention and Edema: Fluid retention and edema have beer, report- 
ed. Use CELEBREX with caution in patients witk fluid retention, hyper- 
tension, or heart failure. 

Asthma: Do not use in patients with aspirin-sensitive asthma 
because of the risk of savere bronchospasm. Use with caution in patients 
with preexisting asthma, 
information for Patients: inform patients of the following: G! bleeding 
which may result in hospitalization and fatal ouzcomes: to be alert for 
signs and symptoms of ulcerations and bleeding, and seek medical 
advice should these bə observed; to promptly aport Gi ulceration or 
bleeding, skin rash, unexplained weight gain, or sdema; to stop therapy 
and seek immediate medical heip if they experiece warning signs and 
symptoms of hepatotoxicity; to seek immediate =mergency help in the 
case of an anaphylactoid reaction; and to avoid GELEBREX in late preg- 
nancy. 

Laboratory Tests: Becasse serious GI tract ulcerations and bleeding can 
occur without warning symptoms, monitor for sizs or symptoms of G! 
bleeding. During controlled clinical trials, there was an increased inci- 
dence of hyperchioremia and other lab absormalities including 
hypophosphatemia and elevated BUN in patiems receiving celecoxib 
compared with patients on placebo. These lab aznormalities were also 
seen in patients who received comparator NSAIDs in these studies. 
Drug interactions: General: Celecoxib metabolism is predominantly 
mediated via cytochrom e P450 2C9 in the liver. Comadministration of cele- 
coxib with drugs that are known to inhibit 2C9 sheuld be done with cau- 
tion. in vitro studies incicate that celecoxib, although not a substrate, is 
an inhibitor of cytochrome P450 2D6. Therefore, there is a potential for an 
in vivo drug interactior with drugs that are mettbolized by P450 2D6. 
ACE-inhibitors:; Reports suggest that NSAIDs mav diminish the antihy- 
pertensive effect of Angiotensin Converting Enzyme (ACE) inhibitors. 
Furosemide: Clinical studies, and post marketing observations, have 
shown that NSAIDs car reduce the natriuretic effect of furosemide and 
thiazides in some patients. Aspirin: CELEBREX can-ne used with low dose 
aspirin; however, concomitant administration may:result in an increased 
rate of Gi ulceration 3r other complications, <ompared to use of 
CELEBREX alone. CELEBREX is not a substitute fo:.aspirin for cardiovas- 
cular prophylaxis. Flucenazole: Concomitant adrmistration of flucona- 
zole 200 mg OD resulted in a two-fold increase in celecoxib plasma con- 
centration is due to the ‘nhibition of celecoxib mesabolism via P450 2C9 
by fluconazole. initiate CELEBREX at the lowest recommended dose in 
patients receiving fluconazole. Lithium: Mean steady-state lithium plas- 
ma levels increased aporoximately 17% in healtsy subjects receiving 
lithium 450 mg BID with CELEBREX 200 mg BID compared with those 
receiving lithium alone. Closely monitor patiems on lithium when 
CELEBREX is introduced or withdrawn. Methotrexate: CELEBREX did not 
have a significant effect on the pharmacokinetics of methotrexate in 
rheumatoid arthritis patients. Warfarin: Monitor anticoagulant activity, 
particularly in the first few days, after initiating or enanging therapy with 
CELEBREX in patients receiving warfarin or similar sgents; these patients 
are at an increased risk of bleeding complications. In healthy subjects 
receiving daily doses of 2-5 mg of warfarin, celecoxib did not alter the 
anticoagulant effect of warfarin as determined by prothrombin time. 
However, in post-marketing experience, bleedinc events have been 
reported, predominantly in the elderly, in associaon with increases in 
prothrombin time in patients receiving CELEBREX cancurrently with war- 
farin. Carcinogenesis, mr impairment « fertility: Celecoxib 
was not carcinogenic in rats given oral doses up tc-200 mg/kg for males 
and 10 mg/kg for females (approximately 2- to 4-told the human expo- 
sure as measured by the AUC,,, at 200 mg BID) ar in mice given oral 
doses up to 25 mg/kg for mates and 50 mg/kg for fe mates (approximate- 
ly equal to human exposure as measured by the AWC, + at 200 mg BID) 
for two years. Celecoxib was not mutagenic in an Ames test and a muta- 
tion assay in Chinese hamster ovary {CHO} celis, nor clastogenic in a 
chromosome aberration assay in CHO cells and an in vivo micronucleus 
test in rat bone marrow. Celecoxib did not impair male and female ferti!- 
ity in rats at oral doses up to 600 mg/kg/day {aeproximately 11-fold 
human exposure at 200 mg BID based on the AUC,.,.). 

Pregnancy: Teratogenic affects: Pregnancy Categor: C. Celecoxib at oral 
doses > 150 mg/kg/day {about 2-foid human exposure at 200 mg BID as 
measured by AUC, z}, cassed an increased inciderme of ventricular sep- 
tal defects, a rare event, and fetal alterations, such as ribs fused, sterne- 
brae fused and sternebrae misshapen when rabbits were treated 
throughout organogenesis. A dose-dependent incresse in diaphragmatic 
hernias was observed when rats were given celecoxib at oral doses > 30 
mg/kg/day (about 6-fold human exposure based on e AUC,,,, at 200 mg 
BID) throughout organogenesis. There are no studies in pregnant 
women. Use CELEBREX during pregnancy only if *he potential benefit 
justifies the potential risk to the fetus. Nonteratogestic effects: Celecoxib 
produced pre- and post-implantation losses and raduced embryo/fetal 
survival in rats at oral dosages > 50 mg/kg/day (abou: 6-fold human expo- 
sure based on the AUC, at 200 mg BID). These cixanges are expected 
with inhibition of prostaglandin synthesis and are sot the result of per- 
manent alteration of female reproductive function, rar are they expected 
at clinical exposures. No human studies have been conducted on the 
effect of celecoxib on the closure of the ductus arteriosus. Use of 
CELEBREX during the thi-d trimester of pregnancy-should be avoided. 
Labor and delivery: Celecoxib produced no evidence of delayed labor or 
parturition at oral doses up to 100 mg/kg in rats @bout 7-fold human 
exposure as measured by the AUC,;, at 200 mg 41D). The effects of 
CELEBREX on labor and delivery in pregnant women are unknown. 
Nursing mothers: It is not known whether this drug is excreted in human 
milk. Because many drugs are excreted in human mii: and because of the 
potential for serious adverse reactions in nussing infants from 
CELEBREX. a decision should be made whether to discontinue nursing or 
to discontinue the drug, taxing into account the importance of the drug to 
the mother. Pediatric Use: Safety and effectiveness :n pediatric patients 
below the age of 18 years have not been evaluated. Geriatric Use: While 
the incidence of adverse experiences tended to te higher in elderly 
patients, no substantial differences in safety and -sffectiveness were 
observed between these subjects and younger subjects. Other reported 
clinical experience has not identified differences in response between the 
elderiy and younger patients, but greater sensitivityof some older indi- 
viduals cannot be ruled out 


ADVERSE REACTIONS 

Adverse events occurring in 22% of Celebrex patients from controlled 
arthritis triais, regardless of causality at recommendged doses (N=4146): 
abdominal pain 4.1%, dia thea 5.6%, dyspepsia 8.6%, flatulence 2.2%, 
nausea 3.5%, back pain 2.8%, peripheral edema 2. %, injury-accidental 
2.9%, dizziness 2.0%, headache 15.8%, insomnia 2.3%, pharyngitis 2.3%, 
thinitis 2.0%, sinusitis 5.0%, upper respiratory tract :afection 8.1%, rash 
2.2%, 7.1% of patients receiving CELEBREX and 6.1% for placebo discon- 
tinued due to adverse events in placebo or active controlled clinical triats. 
Among the most common reasons for discontinuaton due to adverse 
events in the CELEBREX treatment groups were dyssepsia and abdormi- 
nal pain (0.8% and 0.7%, respectively). Among placebe patients, 0.6% dis- 
continued due to dyspepsia and 0.6% due to abdominal pain. The fol- 
lowing adverse events occurred in 0.1-1.9% of patants regardless of 
causality. 
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Celebrex (100-200 mg BID or 200 mg OD): Gi: Constipation, diverticulitis, 
dysphagia, eructation, esophagitis, gastritis, gastroenteritis, gastroe- 
sophageal reflux, hemorrhoids, hiatal hernia, melena, dry mouth, stom- 
atitis, tenesmus, tooth disorder, vomiting; Cardiovascular: Ag 
hypertension, angina pectoris, coronary artery disorder, myocardial 
infarction; General: Allergy aggravated, allergic reaction, asthenia, chest 
pain, cyst NOS, edema generalized, face edema, fatigue, fever, hot flush- 
es, influenza-like symptoms, pain, peripheral pain; Resistance mecha- 
nism disorders: Herpes simplex, herpes zoster, infection bacterial, infec- 
tion fungal, infection soft tissue, infection viral, moniliasis, monillasis 
genital, otitis media; Central, peripheral nervous system: Leg cramps, 
hypertonia, hypoesthesia, migraine, neuraigia, neuropathy, paresthesia, 
vertigo; Female reproductive: Breast fibroadenosis, breast neoplasm, 
breast pain, dysmenorrhea, menstrual disorder, vaginal hemorrhage, 
vaginitis; Mate reproductive: Prostatic disorder: Hearing and vestibular: 
Deafness, ear abnormality, earache, tinnitus; Heart rate and rhythm: 
Palpitation, tachycardia; Liver and biliary system: Hepatic function abnor- 
mal, SGOT increased, SGPT increased; Metabolic and nutritional: BUN 
increased, CPK increased, diabetes mellitus, hypercholesterolemia, 
hyperglycemia, hypokalemia, NPN increase, creatinine increased, alka- 
line phosphatase increased, weight increase; Musculoskeletal: 
Arthralgia, arthrosis, bone disorder, fracture accidental, myalgia, neck 
stiffness, synovitis, tendinitis; Platelets {bleeding or clottingi: 
Ecchymosis, epistaxis, thrombocythemia; Psychiatric: Anorexia, anxiety, 
appetite increased, depression, nervousness, somnolence; Hemic: 
Anemia; Respiratory: Bronchitis, bronchospasm, bronchospasm aggra- 
vated, coughing, dyspnea, laryngitis, pneumonia; Skin and 7 
Alopecia, dermatitis, nail disorder, photosensitivity reaction, pruritus, 
rash erythematous, rash maculopapular, skin disorder, skin dry, sweating 
increased, urticaria; Application site disorders: Cellulitis, dermatitis con- 
tact, injection site reaction, skin nodule; Special senses: Taste perversion; 
Urinary system: Albuminuria, cystitis, dysuria, hematuria, micturition fre- 
quency, renal calculus, urinary incontinence, urinary tract infection; 
Vision: Biurred vision, cataract, conjunctivitis, eye pain, glaucoma. 
Other serious adverse reactions which occur rarely (estimated < 0.1%), 
regardiess of causality: Cases reported only in the post-marketing expe- 
rience are indicated in italics. Cardiovascular: Syncope, congestive heart 
failure, ventricular fibrillation, pulmonary embolism, cerebrovascular 
accident, peripheral gangrene, thrombophlebitis, vasculitis; Gt: intestinal 
obstruction, intestinal perforation, Gi bleeding, colitis with bleeding, 
esophageal perforation, pancreatitis, ieus; Liver and biliary system: 
Cholelithiasis, hepatitis, jaundice, liver failure; Hemic and lymphatic: 
Thrombocytopenia, agranulocytosis, aplastic anemia, pancytopenia, 
leukopenia; x Hypoglycemia; Nervous system: Ataxia, suicide; 
Renal: Acute renal failure, interstitial nephritis; Skin: Erythema multi- 
forme, exfoliative dermatitis, Stavens-Johnson syndrome, toxic epider- 
mal necrolysis; General: Sepsis, sudden death, anaphylactoid reaction, 
angioedema. 

Adverse events from anaigesia and dysmenorrhea studies: About 1,700 
patients were treated with CELEBREX in analgesia and dysmenorrhea 
studies. All patients in post-oral surgery pain studies received a single 
dose of study medication. Doses up to 600 mg/day of CELEBREX were 
studied in primary dysmenorrhea and post-orthopedic surgery pain stud- 
ies. The types of adverse events in the analgesia and dysmenorrhea stud- 
ies were similar to those reported in arthritis studies. The only additional 
adverse event reported. was post-denta! extraction alveolar osteitis tary 
socket) in the post-oral surgery pain studies. In about 700 patients treat- 
ed with CELEBREX in the post-general and orthopedic surgery pain stud- 
ies, the most commonly reported adverse evants were nausea, vomiting, 
headache, dizziness and fever. 


OVERDOSAGE 

Symptoms following acute NSAID overdoses are usually limited to 
lethargy, drowsiness, nausea, vomiting, and epigastric pain, which are 
generally reversible with supportive care. GI bleeding can occur, 
Hypertension, acute renal failure, respiratory depression and coma may 
occur, but are rare. Anaphylactoid reactions have been reported with 
therapeutic ingestion of NSAIDs, and may occur following an overdose. 
Manage patients by symptomatic and supportive care following an over- 
dose. There are no specific antidotes. Dialysis is unlikely to be useful, 
Emesis and/or activated charcoal (60 to 100 g in adults, 1 to 2 g/kg in chil- 
dren) and/or osmotic cathartic may be indicated in patients seen within 4 
hours of ingestion with symptoms or following a iarge overdose. Forced 
diuresis, alkalinization of urine, hemodialysis, or hemoperfusion may not 
be useful. 

DOSAGE AND ADMINISTRATION 

Osteoarthritis - 200 mg QD or 100 mg BID. 

Rheumatoid arthritis - 100 or 200 mg BID. 

Acute Pain and Primary + 400 mg initially followed by an 
additional 200 mg dose if needed on the first day. On subsequent 7 
200 mg BID. 

Hepatic Insufficiency: Reduce daily dosage by 50% for patients with mod- 
erate hepatic impairment (Child-Pugh Class Ih. 


Rx only 


Manufactured for: 

G.D. Searle LLC 

A subsidiary of Pharmacia Corporation 
Chicago, IL 60680, USA 

Pfizer inc., 

New York, NY 10017, USA 


by: 
Searle Ltd. 
Caguas, PR 00725 


celb1001.b1109 
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celecoxib in rheumatoid arthritis: a randomized controlled 
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placebo. J Aheumatol. 2000;27:1876-1883. 4. Bensen WG, 
Agrawal NM, Zhao SZ, et al. Upper gestointastinal (UGI) 
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Brief Summary: Before prescribing, see complete prescribing information. Contraindications: Patients with hypercalcemia. Indications and Usage: PhosLo is indicated for the control of 
hyperphosphatemia in end stage renal failure and does not promote aluminum absorption. Warnings: Patients with end stage renal failure may develop hypercalcemia when given calcium with 
meals. No other calcium supplements should be given concurrently with PhosLo. Progressive hypercalcemia due to overdose of PhosLo may be severe as to require emergency measures. Chronic 
hypercalcemia may lead to vascular calcification, and other soft-tissue calcification. The serum calcium level should be monitored twice weekly during the early dose adjustment period. The serum 
calcium times phosphate (CaXP) product should not be allowed to exceed 66. Radiographic evaluation of suspect anatomical region may be helpful in early detection of soft-tissue calcification. 
Precautions: Excessive dosage of PhosLo induces hypercalcemia; therefore, early in the treatment during dosage adjustment serum calcium should be determined twice weekly. Should hypercal- 
cemia develop, the dosage should be reduced or the treatment discontinued immediately depending on the severity of hypercalcemia. PhosLo should not be given to patients on digitalis, because 
hypercalcemia may precipitate cardiac arrhythmias. PhosLo therapy should always be started at low dose and should not be increased without careful monitoring of serum calcium. An estimate of 
daily calcium intake should be made initially and the intake adjusted as needed. Serum phosphorus should also be determined periodically. PhosLo should be taken with meals to insure the 
mixing of calcium with dietary phosphate. Carcinogenesis, Mutagenesis, Impairment of Fertility: Long term animal studies have not been performed to evaluate the carcinogenic potential, 
mutagenicity, or effect on fertility of PhosLo. Pregnancy: Teratogenic Effects: Category C. Animal reproduction studies have not been conducted with PhosLo. It is not known whether PhosLo can 
Cause fetal harm when administered to a pregnant woman or can affect reproduction capacity. PhosLo should be given to a pregnant woman only if clearly needed. Pediatric Use: Safety and 
effectiveness in pediatric patients have not been established. Geriatric Use: Of the total number of subjects in clinical studies of PhosLo (n = 91), 25 percent were 65 and over, while 7 percent were 
75 and over. No overall differences in safety or effectiveness were observed between these subjects and younger subjects, and other reported clinical experience has not identified differences 
in responses between the elderly and younger patients, but greater sensitivity of some older individuals cannot be ruled out. Adverse Reactions: In clinical studies, patients have occasionally 
experienced nausea during PhosLo therapy. Hypercalcemia may occur during treatment with PhosLo. Mild hypercalcemia (Ca>10.5 mg/dl) may be asymptomatic or manifest itself as constipation, 
anorexia, nausea and vomiting. More severe hypercalcemia (Ca>12 mg/dl) is associated with confusion, delirium, stupor and coma. Mild hypercalcemia is easily controlled by reducing the PhosLo 
or temporarily discontinuing therapy. Severe hypercalcemia can be treated by acute hemodialysis and discontinuing PhosLo therapy. Decreasing dialysate calcium concentration could reduce the 
incidence and severity of PhosLo induced hypercalcemia. The long-term effect of PhosLo on the progression of vascular or soft-tissue calcification has not been determined. Isolated cases of 
pruritus have been reported which may represent allergic reactions. Drug Interactions: PhosLo may decrease the bioavailability of tetracyclines. 
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to inhibit CYPs 142, 2A6, 209, 206, 2E1 and 3A4. No clinically relevant interactions with drugs metabolized by thes 
would be expected. Drug interaction studies have shown thet esomeprazole does not have any clinically significant i 
phenytoin, warfarin, quinidine, clarithromycin or amoxicillin. Esomeprazole may potentially interfere with CYP2 
asomeprazole-metadoiizing enzyme. Coadministration of esomeprazole 30 mg and diazepam, a CYP2C19 substi 
45% decrease in clearance of diazepam. increased plasma levels of diazepam were observed 12 hours after dosing 
However, at that time, the plasma levels of diazepam were below the therapeutic interval, and thus this interaction is urkely to be of 
clinical relevance. Coadministration of oral contraceptives, diazepam, phenyto uinidine did not seem to change the pharmaco- 
kinetic profile of esomeprazole. Esomeprazole inhibits gastric acid secretion, therefore, it is theoretically possible that <someprazole 
and omeprazole may interfere with absorption of drugs where gastric pH is an important determinant of their bioavallabéity (eg. keto- 
Conazole, ampicitin esters, digoxin, and iron salts). Carcinogenesis, Mutagenesis, Impairment of Fertility: The 
carcinogenic potential of esomeprazole was assessed using omeprazole studies. in two 24-month carcinogenicity 



























net female rats; 
astic carcinoids 
seldom occur in the untreated rat, In addition, ECL ceil hyperplasia was present in ali treated groups of both sexes. Ir one of these 
Studies. female rats were treated with 13.8 mg omeprazole/kg/day (about 5.6 times the human dose on a body surfase area basis) 
for 1 yeas, then followed for an additional year without the drug. No carcinoids were seen in these rats. An increa 
treatment-related ECL cell hyperplasia was observed at the end of 1 year (94% treated vs 10% controls). By the second year the 
difference between treated and control rats was much smaller (46% vs 26%) but still showed more hyperplasia in the teated group. 
Gastric adenocarcinoma was seen in one rat (2°). No similar tumor was seen in male or female rats treated tor 2 years. For this 
Strain of rat no similar tumor has been noted historically, but a finding involving only one tumor is difficult to interpret. A 78-week 
Mouse carcinogenicity study of omeprazole did not show increased tumor occurrence, but the study was ct conclusive. 
Esomeprazole was negative in the Ames mutation test, in the én vivo rat bone marrow cell chromosome aberr test. and the 
in vivo mouse micronucleus test. Esomeprazole. however, was positive in the in vitro human fymphocyte chromo: 
test. Omeprazole was positive in the in vitro human lymphocyte chromosome aberration test, the in vivo mouse bo 
Chromosome aberration test, and the in vivo mouse micronucleus test. The potential effects of esomeprazole id repro- 
ductive performance were assessed using omeprazole studies. Omeprazole at oral doses up to 138 mg/kg/day in rats (about 
56 times the human dose on a body surface area basis) was found to have no effect on reproductive performance of parental animals 
Pregnancy: Teratogenic Effects, Pregnancy Category B - Teratology studies have been performed in rats at ora. doses up to 
280 mg/kg/day (about 57 times the human dase on a body surface area basis) and in rabbits at oral doses up to 86 mg/g/day (about 
35 times the human dose on a bady surface area basis} and have revealed no evidence of impaired fertility or harm to the fetus due 
to esomeprazole. There are, however, no adequate and well-controlled studies in pregnant women. Because anima! reproduction 
studies are not always predictive of human response, this drug should be used during pregnancy only if clearly needed. Teratology 
Studies conducted with omeprazole in rats at oral doses up to 138 mg/kg/day (about 56 times the human dose on a dody surtace 
area basis} and in rabbits at doses up to 69 mg/kg/day (about 56 times the human dose on a body surface area basis! di: 
any evidence for a teratogenic potential of omeprazole. in rabbits, omeprazole in a dose range of 6.9 to 69.1 mg 
56 times the human dose on a body surface area basis} produced dose-related increases in embryo-lethality. feta! resarptions, and 
Pregnancy disruptions. In rats, dose-related embryofetal toxicity and postnatal developmental toxicity were observed in offspring 
resulting from parents treated with omeprazole at 13.8 to 138.0 mg/kg/day (about 5.6 to 56 times the human doses on abody surface 
area basis), There are no adequate and well-controlled studies in pregnant women. Sporadic reports have been receivediot congenital 
abnormalities accurring in infants born to women who have received omeprazole during pregnancy. Nursing Mothers: The 
axcretion of esomeprazole in milk has not been studied. However, omeprazole concentrations have been measured in sreast milk of 
a woman foltowing oral administration of 20 mg. Because esomeprazole and omeprazole are likely to be excreted in kuran milk, and 
because of the potential for serious adverse reactions in nursing infants {rom esomeprazole and because of the potental for tumori- 
genicity shown for omeprazole in rat carcinogenicity studies, a decision should be made to discontinue the drug. taking into account 
the importance of the drug to the mother, Pediatric Use: Safety and effectiveness in pediatric patients have a established 
Geriatric Use: Of the total number of patients who received NEXIUM in clinical trials. vere 65 to 
74 years of age and 124 patients were 2 75 years of age. No overall differences in safety and efficacy were observer between the 
elderly and younger individuals, and other reported clinical experience has not identified differences in responses between the elderly 
and younger patients, but greater sensitivity of some older individuals cannot be ruled out. ADVERSE REACTIONS The safety 
of NEXIUM was evaluated in over 10,000 patients (aged 18-84 years) in clinical trials worldwide including over 7.480 patients in 
the United States and over 2,600 patients in Europe and Canada. Over 2,900 patients were treated in long-term stueies for up to 
6-12 months. in general, NEXIUM was well tolerated in both short- and long-term clinical tri eatment of healing 
of erosive esophagitis was assessed in four randomized comparative clinical trials. which included 1,240 patients on NEXIUM 20 mg, 
2,434 patients on NEXIUM 40 mg, and 3.008 patients on omeprazole 20 mg daily. The most frequently occurring adv ) 
in all three groups was headache (5.5, 5.0, and 3.8, respectively) and diarrhea (no difference among the three groups). Nausea, fatu- 
lence, abdominal pain, constipation, and dey mouth occurred at similar rates among patients taking NEXIUM or omeprazaie. Additional 
adverse events that were reported as possibly or probably related to NEXIUM with an incidence < 1% are listed below by 30dy system: 
Body as a Whole; abdomen enlarged, allergic reaction, asthenia, back pain. chest pain, chest pain substernai, facial esema, periph- 
eral edema, hot flushes, fatigue, fever, flu-like disorder, generalized edema, leg edema, malaise, pain, rigors: Cardiovascular: flushing, 
hypertension, tachycardia, Endocrine: goiter: Gastrointestinal: bowel irregularity. constipation aggravated, dyspepsia, dysphagia, 
dysplasia GI, epigastric pain, eructation, esaphageal disorder, frequent stools, gastroenteritis, GI hemorrhage, GI syraptoms NOS, 
hiccup, melena, mouth disorder, pharynx disorder, rectal disorder, serum gastrin increased, tongue disorder. tongue edema, ulcerative 
stomatitis, vomiting: Hearing: earache, tinnitus; Hematologic: anemia, anemia hypochromic, cervical lymphoadenopathy. epistaxis 
leukocytosis, leukopenia, thrombocytopenia; Hepatic: bilirubinemia, hepatic function abnormal, SGOT increased. SG2T 
Metabolic/Mutritional: glycosuria, hyperuricemia, hyponatremia, increased alkaline phosphatase, thirst, vitamin 872 
weight increase, weight decrease; Musculoskeletal: arthralgia. arthritis aggravated, arthropathy, cramps, tibrom 
hernia, polymyaigia rheumatica. Nervous System/Psychiatric: anorexia, apathy. appetite increased, contusion 
vated, dizziness, hypertotia, nervousness, hypoesthesia, impotence, insomnia, migraine, migraine aggravated, paresthesia, sleep 
disorder, somnolence. tremor, vertigo, visual field defect; Reproductive: dysmenorrhea, menstrual disorder, vaginitis: Respiratory: 
asthma aggravated, coughing, dyspnea, larynx edema, pharyngitis, rhinitis, sinusitis; Skin and Appendages: acne angioedema, 
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tion, esophageal varices. gastric ulcer, gastritis, hernia, benign polyps or nodules, Barrett's esophagus, and mucosa! 4iscoloration. 
Other adverse events not observed with NEXIUM, but occurring with omeprazole can be found in the omeprazole package insert, 
OVERDOSAGE A single oral dose of esomeprazole at 510 mg/kg (about 193 times the human dose on a body surface area 
basis), was lethal to rats. The major signs of acute toxicity were reduced motor activity. changes in respiratory frequency. tremor, 
ataxia, and intermittent clonic convulsions. There have been no reports of overdose with esomeprazole. Reports have bee 
of overdosage with omeprazole in humans. Doses ranged up to 2,400 mg (120 times the usual recommended 
Manifestations were variable, but included confusion, drowsiness, blurred vision, tachycardia, nausea. diaphores ushing, 
headache, dry mouth, and other adverse reactions similar to those seen in normai clinical experience (see omeprazole package 
ingert-ADVERSE REACTIONS). No specific antidote for esomeprazole is known. Since esomeprazole is extensively protein bound, 
it is not expected to be removed by dialysis. in the event of overdosage, treatment should be symptomatic and supacrtive. As with 
the management of any overdose, the possibility of multiple drug ingestion should be considered. For current inform: r treat- 
ment of any drug overdose, a certified Regional Poison Control Center should be contacted. Telephone numbers are bsted in the 
Physicians’ Desk Reference (PDR) or local telephone book 
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BRIEF SUMMARY Before prescribing PRILOSEC, please see full Prescribing information. INDICATIONS AND USAGE 
Erosive Esophagitis: PRILOSEC Delayed-Release Capsules are indicated for the short-term treatment (4-8 wesks) in the healing of 
erosive esophagitis. which has been diagnosed by endoscopy. CONTRAINDICATIONS Omeprazole PRILOSEC Delayed- 
Release Capsules are contraindicated in patients with known hypersensitivity to any component of the formulation. PRECAU- 
TIONS $; atic response to therapy with omeprazole does net preclude the presence of gastric malignancy. Atrophie gastritis 
has been noted occasionally in gastne corpus biopsies from patients treated long-term with omeprazole. Information for 
Patients: PRILOSEC Delayed-Release Capsules should be taken before and should not be opened. chewed or crushed, and 
should be swallowed whdle. DRUG INTERACTIONS (ther Omeprazote can prolong the elimination of diazepam, warfarin and 
phenytom, drugs that are metabolized by oxidation in the liver. Although in norma! subjects ac interaction with theophylline or 
propranoic! was found. there have been clinical reports of interaction with other drugs metabolized via the cytochrome P-450 system 
(eg. cyclosporine, disulfiram, and benzodiazepines). Patients should be monitored to determine if it is necessary to adjust the dosage 
of these drugs when taken concomitantly with PRILOSEC. Omeprazole inhibits gastric acid secretion, therefore, i is theoretically 
possible that omeprazole may interfere with absorption of drugs where gastric pH is an important determinant of their bioavailability 
ieg. ketoconazole, ampicilin esters, digoxin. and iron salts). tn clinical trials, antacids were used concomitantly with the administra- 
hon of PRILOSEC. Carcinogenesis, nesis, Impairment of Fertility: in two 24-month carcinogenicity studies 
meprazole at daily doses of 1.7.3.4, 13.8. 44.0 and 140.8 mo-kg/day (approximately 4 to 352 ti uman dose, based 
ON a patient weight of 50 kg and a human dose of 20 mg) produced gastric ECL cell carcinoids in a dose-related manner in both male 
and female rats: the incidence of this effect was markedly higher in fe ats, which had higher blood levels o omeprazole. Gastric 
carcinoids seldom occur in the untreated rat. In addition, ECL cell hyperplasia was present in all treated groups of both sexes. in one 
of these studies, female rats were treated with 13.6 mg omeprazole/kg/day (approximately 35 times the human dose} for one year, 
then followed for an additional year without the drug. No carcinoids were seen in these sats. An increased incidence of treatment- 
related ECL cell hyperplasia was observed at the end of one year (94% treated vs 18% controls), By the secord year the difference 
between treated and control rats was much smaller (46% vs 26%) but still showed more hyperplasia in the treated group. An unusual 
lignant tumor in the stomach was seen in one rat (2%). Ne similar tumor was seen in male o° female rats treated 




























































vet. A 78-week mouse carcinogenicity study of omeprazol 

‘Ot conclusive. Omeprazole was not mutagenic in an in vitro Ames Salmonella typhimurium assay, an 
iymphoma cell assay and an in vivo rat liver DNA damage assay. A mouse micronucleus test at 625 and 6250 times 
gave a borderline result, as did an jn vivo bone marrow chromosome aberration test. A second nouse micronucleus 
es the human dose, but with diferent (suboptimal) sampling times. was negative. In a rat fertiiay and general repro- 
ance test, omeprazole in a dose range of 13.8 to 138.0 mg/kg/day (approximately 35 to 345 times the human dose) 
was Not toxic or deleterious to the reproductive performance of parental animals. Pregnancy: Category C - Teratology studies 
conducted in pregnant rats at doses up to 138 mg/kg/day (approximately 345 times the human dose) and is pregnant rabbits at 
doses up to 69 g/day (approximately 172 umes the human dose} did not disclose any evidence tor a teratogenic potential af 
omeprazole in rabbits. omeprazole in a dose range of 6.9 to 69.1 mg/kg/day (approximately 17 te 172 titres the human dose} 
produced dose-related increases in embryo-iethality. fetai rasorptions and pregnancy disruptions, in rats, dose-related embryo/tetal 
i nd postnatal developmental toxicity were observed in offspring resulting from parents treated with omeprazole 13.8 to 
138.0 mg/kg/day (approximately 36 to 345 times the humar dese}. There are no adequate or well-controlled studies in pregnant 
women. Sporadic reports have been received of congenital abnormalities occurring in infants bom to women who have received 
omeprazole during pregnancy. Omeprazole should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus, Nursing Mothers: It is not known whether Omeprazole is excreted in human milk. In rats. omeprazole administration 
during late gestation and lactation at doses of 13.8 to 138 mg/kg/day (35 to 348 times the human dose} resulted in decreased weight 
gain in pups. Because many drugs are excreted in human milk, because of the potential for serious adverse reactions in nursing 
infants from omeprazole, and because of the potentia! for tumorigenicity shown for omeprazole in rat carcinogenicity studies, a deci- 
sion should be made whether to discontinue nursing or to discontinue the drug, taking into account the importance of the drug te 
the mother. Pediatric Use: Safety and effectiveness in pediatric patients have not been established. Geriatric Use: No overall 
differences in safety and efficacy were observed between the elderly and younger individuals, and other reported clinical experience 
has not identified differences in responses between the elderly and younger patients. but greater sensitivity of some older individuals 
cannot be ruled out. ADVERSE REACTIONS in the U.S. clinical trial population of 465 patients (including duodenal ulcer, 
Zollinger-Elison syndrome and resistant ulcer patients), the following adverse experiences were reported to oczur in 1% or more of 
patients on therapy with PRILOSEC. Numbers in parentheses indicate percentages of the adverse experiences considered by inves- 
tigators as possibly, probably or definitely relates to the drug: 
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Headache 6.9 (2.4) 63 
Diarrhea 3.0 (1.9) 3116) 
Abdominal Pain 24 (04) 34 
Nausea 2.2 (2.9) 34 
URI 19 1.6 
Dizziness 1.5 (£6) 6.0 
Vomiting 1.5 (0.4) 47 1.5 (0.5) 
Rash 1.5 (1.1) 0.0 0.0 
Constipation 14 (6.9) a0 0.0 
14 0.8 15 
4.1 (0.2) 1.6 (1.6) 18(1.0) 
Li 6.0 05 





The following adverse reactions which occurred in 1% or more of omeprazole-treated patients have been reported in international 
double-blind, and open-label, clinica: trials in which 2.631 patients and subjects received omeprazole and 120 patients took a 
placebo. A causai relationship was not assessed. The percentages are given omeprazole then placebo, re: Body as a Whole, 
site unspecified: Abdominal Pain 5.2% and 3.3%: Asthenia 1.3% and 0.8%. Digestive System: Constipation 1.5 and 0.8: Diarrhea 
37 and 2.5. Flatulence 2.7 and 5.8: Nausea 4.0 and 6.7; Vomiting 3.2 and 10.0: Acid regurgitation 1.9 and 3.3: Nervous 
Systemn/Psychiatric: Headache 2.9 and 2.5. Additional! adverse experiences occurring in < 1% of patients or subjects in domestic 
and/or international trials, or occurring since the drug was marketed, are shown below within each body system:. In many instances, 
the relationship to PRILOSEC was unclear. Body As @ Whole: Allergic reactions, including. rarely, anaphylaxis (see also Skin below). 
fever, pain, fatigue, malaise, abdominal swelling. Cardiovascular: Chest pain or angina, tachycardia, bradycardia. patpitation, elevated 
blood pressure. peripheral edema. Gastrointestinal: Pancreatitis (some tatal). anorexia, irritable colon, flatulence, fecal discoloration, 
esophagea! candidiasis. mucosal atrophy of the tongue, dry mouth. During treatment with omeprazole, gastric tundie gland poly 
have been noted rarely. These polyps are benign and appear to sible when treatment is discontinued. Gastroduodenal carci- 
noids have been reported in patients with ZE syndrome an long-term weatment with PRILOSEC. This finding is telleved to be a mani 
festation of the underiying condition, which is known to be associated with such tumors. Hepatic: Mild ar rked elevations 
Of liver function tests [ALT (SGPT), AST (SGOT), y-glutamy! transpeptidase. afkaline phosphatase, and bi yaundice)]. In rare 
instances, overt liver disease has occurred. inctuding hepatocellular, cholestatic. or mixed hepatitis, liver necrosis (some fatal}, 
hepatic failure (some fatal), and hepatic encephalopathy. Metabolic’Nutritional: Hyponatremia, hypoglycemia, weight gain. 
Musculoskeletal: Muscle cramps. myalgia, muscl2 weakness, joint pain. leg pain. Nervous System/Psychiatric: Psychic disturbances 
including depression, aggression, hallucinations, confusion, insomnia, nervousness, tremors, apathy, somnolence, anxiety, dream 
abnormalities: vertigo: paresthesia: hemifacial dysesthesia, Respiratory: Epistaxis, pharyngeal pain. Skin: Rash and, rarely, cases of 
Severe generalized skin reactions including toxic epidermal necrolysis (TEN: some fatal), Stevens-Johnson syndrome, and erythema 
multiforme (some severe), purpura and/or petechiae (some with rechallenge): skin inflammation. urticaria. angioedema, pruritus, 
alopecia, dry sl perhidresis. Specia! Senses. Tinnitus, taste perversion, Urogenital’ Interstitial nephritis (some with positive 
k t infection, microscopic pyuria, urinary frequency, elevated serum creatinine, proteinuria, hematuria, glyco- 
suria, testicular pain, gynecomastia. Hematologic. Rare instances af pancytopenia, agranulocytosis (some fatal- thrombocytopenia, 
neutropenia. anemia, leucocytosis. and hemolytic anemia have been reported. 
OVERDOSAGE Rare reports have been received of overdosage with omeprazole. Doses ranged from 320 mg to 900 mg 
(16-45 times the usual recommended clinical dose}. Manifestations were variable, but included confusion, drowsiness, blurred 
vision, tachycardia, nausea, diaphoresis, flushing, headache. and dry mouth. Symptoms were transient, and no serious clinical 
outcome has been reported. No specific antidote ‘or omeprazole overdosage is known. Omeprazole is exte! y protein bound and 
is, therefore, not readily dialyzable In the event of overdosage, treatment should be symptomatic and supportive 
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a study, and collecting and preparing the data for analysis, however 
important to the research, are not, by themselves, criteria for authorship. 
The manuscript should note people who have made substantial, direct 
contributions to the work but do not meet the criteria for authorship in 
the Acknowledgments section, with a brief description of their contri- 
butions. Authors should obtain written permission from anyone that 
they wish to list in the Acknowledgments section. 


Conflict of interest 

For Authors and Their Institutions 

The potential for conflict of interest exists when an author (or the au- 
thor’s institution or employer) has personal or financial relationships 
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that could influence (bias) his or her actions. These relationships vary 
from those with negligible potential to influence judgment to those with 
great potential to influence judgment, and not all relationships represent 
true eonflict of interest. The potential for conflict of interest can exist 
whether or not an individual believes that the relationship affects his or 
her seientific judgment. 

Financial relationships (such as employment, consultancies, hono- 
raria, stock ownership or options, paid expert testimony, grants or pat- 
ents seceived or pending, and royalties) are the most easily identifiable 
conflicts of interest and the most likely to undermine the credibility of 
the journal, the authors, and science itself. Authors must disclose all 
financial relationships (both personal and institutional) that could be 
viewed as presenting a potential conflict of interest. If authors are uncer- 
tain about what constitutes a potential conflict of interest, they should 
err an the side of full disclosure. Disclosure of these relationships is 
essencial not only for original research articles but also for editorials, 
letters, commentary, and review articles. Annaks will publish conflict of 
interest disclosures. 

When authors submit a manuscript, they must disclose all financial 
relationships that might bias their work. To prevent ambiguity, authors 
must state explicitly whether potential conflicts do or do not exist. Au- 
thors should do so by completing a Conflict of Interest Disclosure State- 
men: form (available in the first issues of January and July each year or 
at www.annals.org), providing detail, if necessary, in a cover letter that 
accompanies the manuscript. The corresponding author should summa- 
rize zuthors’ conflict of interest disclosures on a conflict of interest no- 
tification page (available in the first issues of January and July each year 
or at www.annals.org) that should follow the title page. Annals asks the 
corresponding author to submit the original signed conflict of interest 
notification page and copies of each author's conflict of interest disclo- 


sure statement. 


For Sponsored Work 

The following information applies to sponsored work, regardless of the 
source of the funding. The cover letter must describe sources of outside 
support for the research, including funding, equipment, and drugs. In 
the Methods section of the text, the authors must describe the role(s) of 
the funding organization in the design of the study; the collection, analy- 
sis, and interpretation of the data; and the decision to approve publica- 
tion of the finished manuscript. If the funding source had no such 
involvement, the authors should state that. The corresponding author 
mus: indicate on the Conflict of Interest Notification Page (available in 
the ärst issues of January and July each year or at www.annals.org) that 
the authors had access to all the study data, take responsibility for the 
accuracy of the analysis, and had authority over manuscript preparation 
and the decision to submit the manuscript for publication. Annais will 
not consider an article unless the authors make this attestation. 
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Previous or Duplicate Publication and Duplicate Submission 

In the cover letter (see Assembling and Submitting a Packet), give full 
details on any possible previous or duplicate publication of any content 
of the manuscript. Previous publication of a small fraction of the content 
of a manuscript does not necessarily preclude its being published in 
Annals, but the Editors need information about previous publication 
when deciding how to use space in the journal efficiently; they regard 
authors’ failure to disclose possible prior publication as a breach of sci- 
entific ethics (see Prepublication Release of Information). Please send a 
copy of any document that might be considered a previous publication. 
If at any time the author submits a manuscript or Letter to the Editor 
that is under review by Annals to another journal, the author must 
inform the Annals Editors. 


Ethical Conduct of Research 

When research involves human participants, authors should state in the 
Methods section the procedure used to ensure ethical conduct of re- 
search, Research that involves human participants includes investigations 
that use only human blood, tissue, or medical records. The authors must 
confirm review of the study by the appropriate institutional review board 
or affirm that the protocol is consistent with the principles of the Dec- 
laration of Helsinki (1). If the authors did not obtain institutional review 
board approval before the start of the study, they should so state and 
explain the circumstances. If the study was exempt from review, the 
authors must assure that such exemption complied with the policy of 
their local institutional review board. They should affirm that study 
participants gave their informed consent or state that an institutional 
review board approved conduct of the research without explicit consent 
from the participants. If patients are identifiable from illustrations, pho- 
tographs, pedigrees, case reports, or other study data, the authors must 
submit the release form for each such individual (or copies of the figures 
with the appropriate release statement) giving permission for publication 
with the manuscript. Consult the Research section of the American 
College of Physicians Ethics Manual for further information. 


Statement of Authorship 

All authors of papers accepted for publication must sign a form affirming 
that they have met the criteria for authorship, have agreed to be authors, 
and are aware of the terms of publication (see section on Authors’ 
Form). 


Reporting Responsibilities 

Providing copies of manuscripts or detailed information to media, man- 
ufacturers, or government agencies of scientific information described in 
a paper or a Letter to the Editor that has been accepted but not yet 
published violates the policies of Annals and many other journals. Aanals 
may grant an exception to this rule when the paper or letter describes 
major therapeutic advances, public health hazards (such as serious ad- 
verse effects of drugs, vaccines, other biological products, or medical 
devices), or reportable diseases. Prepublication disclosure as part of 
sworn testimony before legislative or judiciary bodies may also be accept- 
able. Authors should discuss any possible prepublication disclosure with 
the Editors in advance and obtain their agreement. 
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Prepublication Release of information 

Annals sends advance copies of the journal to members of the news 
media. Reporters may not publish stories based on this advance infor- 
mation until 5:00 p.m. (U.S. Eastern time) of the day before the date of 
publication of an issue. Authors are free to discuss their research with 
representatives of the media but should not distribute copies of papers 
accepted for publication in Annals. They should consent to be inter- 
viewed only if the reporter plans to abide by the embargo and will not 
publish until after the embargo period. 


PREPARATION OF MANUSCRIPTS 

General Considerations 

The following general considerations are particularly important in pre- 
paring manuscripts for Annals: 1) Remember that most Annals readers 
are clinicians or clinical researchers, 2) undertake a presubmission “peer- 
review” process by soliciting critical comments from colleagues and 
modifying the manuscript accordingly, 3) involve an experienced con- 
sultant with formal statistical training in any study that contains quan- 
titative data and statistical inference, and 4) become fully informed 
about Annals manuscript requirements. These requirements largely con- 
form to the “Uniform Requirements for Manuscripts Submitted to Bio- 
medical Journals,” developed by the International Committee of Medi- 
cal Journal Editors (2, 3). Authors should prepare manuscripts that 
describe certain study types (randomized, controlled trials; meta-analy- 
ses; economic analyses; and case reports of adverse drug reactions) ac- 
cording to recommended reporting guidelines and should include with 
the manuscript a completed copy of the appropriate reporting checklist. 


Online Submission 

We encourage online submission because it facilitates prompt processing 
of manuscripts. Authors who wish to submit manuscripts online can 
find instructions at www.acponline.org/emt/Author/Login. 


Manuscript Format and Style 

Authors should write for a sophisticated general medical readership. We 
strongly encourage authors to follow the principles of clear scientific 
writing, such as those described by Gopen and Swan (4). We encourage 
authors to use the active voice, good topic sentences, the first person 
singular or plural, and short declarative sentences. 


Format 

Annals has several categories of articles, each with its own format (for 
expanded information, see the Appendix, appearing in print in the first 
issues of January and July of each year and at www.annals.org. Authors 
should specify in the cover letter the category they prefer for their sub- 


mission. 


Title Page 

The title page should contain the following elements: 

——Main title and subtitle (if any). 

——Authors, listed in the order they appear on the title page of the 
published article 

——Institutional affiliation for each author, for use in a footnote on the 
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title page of the published article. 

Financial support information, include the grant number, if any. and 
the granting agency, corporation, or other source. List other financial 
support, such as for equipment and drugs (see Conflict of Interest, 
above, under Authors’ Professional and Ethical Responsibilities). 

— Trial registry number (for clinical trials) and name, address, and 
telephone number of clinical trial registry (if applicable) 

——Short “running” title. Length cannot exceed 50 characters. 
——Name, address, telephone number, fax number, and e-mail address 
for reprints. 

—~Name and complete address of the author who will receive requests 
for reprints. 

——Word count for the text only, exclusive of the abstract, references, 


tables, figures, and figure legends, 


Acknowledgments and Current Mailing Addresses 
Acknowledgments should be given ar the end of the text and before the 
references. The current mailing addresses of all authors should follow 
them. If an author has moved since the completion of the study, give the 
address at the time of publication of the article. 


ASSEMBLING AND SUBMITTING A PACKET 
General Considerations 
Submissions to Annals should include the following components: 


1. A cover letter 

2. The manuscript 

3. Figures (if any; for specific figure submission criteria, see Figures, 
below) 

4. Any closely related publications by the authors 

5. Research protocols and supporting data, if applicable 

6. Permissions 

7. Comments from previous peer reviews (if any) and responses to these 
comments (optional) 

8. The signed Authors’ Forms—one for each author 

9. The presubmission checklist 

10. Reporting guideline checklist, if appropriate 

11. Conflict of Interest forms (available at www.annals.org) 


Cover Letter 

Please submit the original and one photocopy of a cover letter indicating 
the Annaks section (for example, Article, Brief Communication, Review) 
for which the submission would be most appropriate; the Editor makes 
the final assignment to a section (for a description of the formats of 
specific Annals articles, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org) 

The cover letter should also designate whether the corresponding 
author prefers to receive acknowledgment of receipt of the manuscript 
by U.S. mail, e-mail, telephone, or fax. For Letters to the Editor, the 
cover letter should clearly indicate whether the submitted Letter is in- 
tended for publication or is meant to be a communication to the Editor 
only, We encourage electronic submission of Letters to the Editor at 
www.acponline.org/shell-cgi/letter-article.p1. The cover letter should 
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provide details of any duplicate submissions or of potential conflicts of 
interest disclosed on the author conflict of interest disclosures or on the 
conflict of interest notification page (see Conflict of Interest, under Au- 
thors’ Professional and Ethical Responsibilities). 


Manuscript 

Submit a total of five paper copies as well as a copy on a diskette if you 
do net submit the manuscript electronically. This also applies to Letters 
to the Editor. 


Figures 

For black-and-white figures, submit five laser-quality proofs. For photo- 
graphic material that does not photocopy well (for example, photomi- 
crographs or radiographs), submit three glossy prints. For color figures, 
submit one transparency and three color prints for each figure. Indicate 
on a label the name of the first author of the paper, the figure number, 
and an arrow to denote the top of the figure. Paste the label on the back 
of the figure. Do not mount figures on backing board. Number the 
figures in the order in which they appear in the text. Photomicrographs 
should have scale markers that indicate the degree of magnification. Feel 
free to submit color figures. We will publish them in color if we think 
that color reproduction serves the purpose of the article. 


Related Publications 

Include reprints of published papers, manuscripts of papers in press, or 
copies of abstracts that contain data that appeared in the submitted 
manuscript. This information will help the Editors to form a judgment 
about the degree of duplicate, redundant, or previous publication. 


Supporting Data 

Submit original or other supplemental data if, in the authors’ opinions, 
they would help the Editors or reviewers understand and interpret the 
work. Authors should submit a copy of the original research protocol, if 
apprepriate. 


Personal Communications 
Submit a letter granting permission to publish all quoted personal com- 
munications, if applicable. 


Previous Reviews and Responses 

If the authors have previously submitted a version of the manuscript to 
another journal, the authors may include comments from the peer re- 
viewers and an indication of the responses to these comments. This is 
optional, 


Authors’ Forms 

Send completed and signed Authors’ Forms (one for each author) with 
the manuscript. All authors, except U.S. government employees whose 
work was done as part of their official duties, must transfer copyright to 
the American College of Physicians~American Society of Internal Med- 
icine, publisher of Annak. Transfer of copyright signifies transfer of 
rights for print publication; electronic publication; production of re- 
prints, facsimiles, microfilm, or microfiche: or publication in a language 
other than English. We usually grant permission on request and without 
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charge for authors to use portions of their works published in Aznaé for 
limited educational purposes and in other scholarly publications. 


Presubmission Checklist 

Before mailing the submission packet, authors should complete the gen- 
eral presubmission checklist and submit it with the manuscript. For 
expanded information, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org. Send the manuscript, 
accompanied by all supporting materials, with adequate protection for 


figures, to 


The Editor 

Annals of Internal Medicine 

190 N. Independence Mall West 

Philadelphia, PA 19106-1572 USA 

Telephone number: 800-523-1546, extension 1209 
Fax number: 215-351-2644 

E-mail address: annals@mail.acponline.org 


Manuscript PROCESSING 

Acknowledgment of Receipt 

We acknowledge all manuscripts and assign each a unique, confidential 
manuscript number. Please give this number only to other authors of the 
paper. We require the manuscript number to release information on the 
manuscript. We provide instructions for how the corresponding author 
(the only person to receive the necessary password) can check the status 
of their manuscript online (at www.annals.org). 


Internal Review by Editors 
At least one Editor and one Associate Editor read each manuscript. 
Together, they decide whether to send the paper to outside reviewers. 


Peer Review 

We send about 50% of submitted papers for peer review, usually to at 
least two reviewers. The Editors select reviewers from an electronic da- 
tabase of about 13 000 reviewers; we do not send a manuscript to a 
reviewer who is affiliated with the same institution as any of the authors, 
We grade the quality and promptness of reviews to help us identify 
high-quality reviewers. We ask reviewers to treat manuscripts as confi- 
dential communications and not to share their content with anyone 
(except colleagues whom they ask to assist in reviewing) or to use the 
content for their own purposes. We ask the reviewer to declare any 
potential conflicts of interest, such as personal ties to authors or co an 
enterprise with a vested interest in the topic of the manuscript, and not 
to copy manuscripts. Reviewers have 3 weeks to complete their review. 
We receive nearly all reviews within 4 weeks. Authors may indicate 
individuals that they do not want us to ask to be a reviewer, but they 
must justify their request in the cover letter. 


Acceptance or Rejection 

Annals can publish only a fraction of all papers submitted each year 
(approximately 15% of all submissions in 2001). We communicate-our 
decisions on acceptance or rejection only by a letter from the Editors to 
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the corresponding author. Almost all papers that we accept require some 
editorial or statistical revision before publication. 


Criteria for Editorial Decisions 

Je judge manuscripts on the interest and importance of the topic, the 
intellectual and scientific strength, the clarity of the presentation, and 
relevance to Annals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Annals to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper’s category. Authors of original research and reviews 
should take pains to describe exactly how their findings add to the 


existing literature. 


Return of Manuscripts 

We do not return manuscripts that we do not accept unless the authors 
make a specific request in the cover letter (see Cover Letter, under As- 
sembling and Submitting a Packet); we do return all original figures, 
photographs, and slides, as well as the Authors’ Form. Otherwise, we 
destroy all copies of rejected manuscripts. We send the reviewers’ com- 
ments to authors whether or not we accept the article. 


Resubmission 

On occasion, the Editors will reject an article but invite a resubmission 
that addresses specific concerns of the Editors. We aim to accept a high 
percentage (approximately two thirds to three quarters) of the articles 
that we reinvite, and we specify conditions that the authors must meet 
before we will accept a reinvited manuscript. 


Expepitep Review 

We will consider manuscripts for expedited review and early publication 
if they are of very high quality, if they have findings that are likely to 
affect practice immediately, and if rapid publication would probably 
minimize adverse patient care consequences. If authors thinks that their 
manuscript warrants expedited review, they should contact Deputy Ed- 
itor Dr. Cynthia Mulrow to discuss whether the manuscript meets our 
criteria. We anticipate that fewer than 10 manuscripts per year will meet 
these criteria. 

In general, two Editors will judge whether a manuscript is eligible 
for expedited review. Authors must submit the manuscript electronically 
and state in the cover letter why they believe the manuscript warrants 
expedited review. This review process will take approximately 3 weeks. 
We will write to the author with any suggestions for revision no later 
than 1 month after we initially received the manuscript and expect that 
authors will return the revised manuscript within 2 weeks. If accepted, 
we will schedule the manuscript for publication immediately such that it 
appears in print within about 3 months. In some instances, expedited 
manuscripts will be published within approximately 1 month of accep- 
tance on www.annals.org, with print publication 2 months later. 


Letters 

Beginning in 2002, Annals will categorize Letters as Research Letters 
(includes case reports and case series), Comments and Responses (com- 
ments on papers published in Annak), General Commentary, or Cor- 
rections. We will publish a limited selection of Letters in both the print 
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journal and electronically, and some will be published solely on the 
Annals Web site (www.annals.org). Authors must note in their cover 
letter whether they are willing to have their letter published electronically 
if it is not selected for print publication. Electronically published Letters 
will not be indexed by the National Library of Medicine for the present. 

We strongly encourage authors to submit their letters electronically. 
Research letters must be fewer than 600 words and must be structured 
with the following sections: Background, Objective, Methods and Find- 
ings, Conclusion, and References (no more than 10). One table or figure 
may be included. Comments and Responses and General Commentary 
must be fewer than 300 words, have three or fewer authors, and cite five 
or fewer references. Comments must be received within 6 weeks of an 
article’s publication. Authors’ Responses must be received within 4 
weeks of receiving comments. 
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APPENDIX: INFORMATION FOR AUTHORS 


Manuscript FORMAT 
The content of Annak is organized into sections, each with its own 
format, as shown in the Table. 


STYLE 

Manuscript Typing and Assembly 

Double-space all parts of the manuscript, including tables, figure leg- 
ends, and references. Type manuscripts in capital and lowercase letters, 
printed on white bond paper, 216 X 279 mm (8.5 X 11 in) or ISO A4 
(212 X 297 mm). Arrange components in the following order: title 
page, conflict of interest notification page, abstract, text, references, ta- 
bles in numerical sequence, figure legends, and appendices {if any). Be- 
gin each section on a separate page. Number all pages consecutively, 
starting with the title page. 

Use no more than three levels of headings in the text. Position all 
headings flush with the left margin. Clearly indicate the levels of head- 
ings by using the following typographic conventions. First-level head- 
ings: Capitalize initial letter, use boldface. Second-level headings: Capi- 
talize initial letters, use regular type. Third-level headings: Capitalize 
initial letters use italics. Keep headings short (three or four words). Do 
not use abbreviations. 


Style Guidelines 
Guidance on grammar, punctuation, and scientific writing appear in the 
following sources: 
Scientific Style and Format: The CBE Manual for Authors, Edi- 
tors, and Publishers. 6th ed. New York: Cambridge Univ Pr; 1994. 
Medical Style and Format: Huth EJ. Philadelphia: ISI Pr; 1987. 
Marketed by Williams & Wilkins, Baltimore, Maryland. 


Abbreviations and Symbols 

Do not use abbreviations unless absolutely necessary; do abbreviate long 
names of chemical substances and terms for therapeutic combinations, 
such as MOPP. Abbreviate names of tests and procedures that are better 
known by their abbreviations than by the full name (VDRL test, SMA- 
12). Abbreviate units of measurement when they appear with numerals 
(... measured in milliliters, but 10 mL). Use abbreviations in figures and 
tables to save space. Explain all abbreviations used in the figure legend or 
table footnote. 


Units of Measurement 

Use SI units throughout (1). When reporting values for such commonly 
studied components as cholesterol, C-peptide, glucose, thyroxine, and 
urea nitrogen, report the value in SI units with traditional units given in 
parentheses. 


Proprietary and Generic Names 

Use generic names for all drugs. You may refer to an instruments by its 
proprietary name; give the name and location of the manufacturers in 
parentheses in the text. 
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Title Page 

The title page should give the main title and subtitle (if any). The title 
shoud be as brief as possible while conveying the essential features of the 
article's contents; keep in mind that electronic search engines often use 
the title to locate papers. If the study is a randomized trial, use a sub- 
heading to so state. The title page should list authors in the order in 
which they are to appear in the byline of the published article. In the 
case of group authorship, identify one or more authors who will have 
responsibility for the publication (see Authorship, under Authors’ Pro- 
fessienal and Ethical Responsibilities). Give the institutional affiliation 
for each author, financial support information, trial registry information, 
short or “running” tide, contact information for corresponding author, 
contact information for author to receive reprint requests, and word 
count. 


Abstracts 

Abstracts should accompany all submissions. The word limit of the ab- 
stracts for all submissions other than Brief Communications is 250 
words; the word limit for Brief Communications is 150 words. Authors 
of original research and of systematic review papers (2) should submit a 
structured abstract (3) organized into the following categories, as appli- 
cable: 


Original Research 
Background, Objective, Design, Setting, Patients, Intervention, Mea- 
surements, Results, Conclusions. 


Cost-Effectiveness Studies 

Background, Objective, Design, Data Sources, Target Population, Time 
Honzon, Perspective, Interventions, Outcome Measures, Results of 
Base-Case Analysis, Results of Sensitivity Analysis, Conclusions. 


Systematic Reviews 
Purpose, Data Sources, Study Selection, Data Extraction, Data Synthesis, 
Conclusions. 

The terms used to describe the research design should conform to 
standard usage and definitions (4, 5). 


Methods (Including Statistical Considerations) and Results 

We strongly encourage authors to review the essentials of good statistical 
reporting (6, 7). Guidelines are now available for the reporting of essen- 
tial elements of randomized, controlled trials (8); meta-analyses of ran- 
domized, controlled trials (9); observational studies (10); economic anal- 
yses (11); and adverse drug reactions (12). We expect authors of reports 
in one of these categories to include the elements included in the guide- 
lines. Authors should obtain a copy of the appropriate checklist of ele- 
ments, either from the references cited here or from the Annals Web site 
(www.annals.org), and should include with the manuscript a copy of the 
appropriate checklist indicating whether essential study elements were 
reperted and where to find them in the manuscript. Authors of studies 
that use other experimental designs must use similar care in presenting 
infermation on methods and results. Authors must be willing and able 
to provide original study data if requested by the Editors. 
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Table, Annals Manuscript Formats* 





Section 
Abroad 


Academia and Clinic 


Ad Libitum 


Articles 


Brief Communications 


Clinical Conferences 


Editorials 





History of Medicine 


In the Balance 


Letters§ 


Medical Writings 


Lingua Medica 
Medicine and Public 
Issues 


On Being a Doctor 
On Being a Patient 


Personae 


Perspectives 


Position Papers 


Quotations 


Reviews and Updates 





Description 


Reports on health care in countries other than 
the United States 

Descriptions and evaluations of innovations in 
concepts and procedures in medical education 
and training and in clinical practice 

Prose and poetry 


Reports of original research on prevalence, 
causes, mechanisms, diagnosis, course, 
treatment, and prevention of disease. 
Rigorous systematic reviews and meta-analysis 
are included in this section 

Preliminary or limited results of original research 
on the causes, mechanisms, diagnosis, course, 
treatment, and prevention of disease 

Edited transcripts of clinical conferences on basic 
and clinical topics 

Commentary on current topics or on papers 
published elsewhere in the issue 


Essays, reports, or biographic sketches on the 
evolution of medicine 

Views on unsettled questions of diagnosis and 
treatment, particularly questions arising on 
common, important clinical problems 


Comments and response on papers published in 
Annals and on other current topics and short 
research reports of clinical interest 


Expanded reviews of medical and other books 
and software of contemporary importance to 
physicians, explorations into the complexities 
of medical language, and essays on the 
interface between medicine and literature 

Commentary and essays on the use and misuse 
of language in medicine 

Papers on economic, ethical, sociologic, and 
political environment in medicine 

Short essays on illuminating experiences in practice 

Short essays by physicians on their own 
experience of illness, accounts written by their 
patients, or accounts of the experiences of 
patients’ families 

Photogarphs that catch people in the context of 
their lives and that capture personality 


Essays expressing opinions, presenting 
hypotheses, or considering controversial issues 

Summaries of official or consensual positions oa 
issues pertinent to medical practice; includes 
guidelines. 


Should refer, however tangentially, to the 
practice of medicine 

Detailed surveys of new scientific developments 
relevant to medicine; summaries of recent, 
rapid evolution of development of concepts 
and practices; summaries of recent key papers 
described in a standard format 





Word Limit 
2000 


3200 


Prose limit: 900 words 
Poetry limit: 80 lines 
3200 


1500 


4000 


1000 
3200 


2000 


Comments: 300 
Research letters: 500 


2000 


2000 
2500 


1500 
1500 


NA 


1500 


4000 


100 


4000 








Type of Abstractt Miscellaneous Considerations 


Unstructured 


Structured or 
Unstructured 


NA 


Structuredt 


Structured 


Unstructured 


NA 


Unstructured 


Unstructured 


NA 


None 


None 
Unstructured 


NA 
NA 


NA 


Unstructured 


Unstructured 


NA 


Structured for 
systematic 
reviews; 
unstructured 
for others 


10 or fewer bibliographic references; 
1 figure or table 


Should convey insight rather than 
opinion 

Should follow standard repcrting 
guidelines (e.g,, CONSORT, MOOSE): 
total of 4 tables or figures 


20 or fewer bibliographic re*erences; 2 
figures or tables 


20 or fewer bibliographic references; no 
tables or figures; most editorials are 
solicited by the Editors 


Usually includes two papers presenting 
differing views and may be 
accompanied by an editorial; are 
often solicited by the Editors 

Maximum of 3 authors and 5 
references; must be received within 6 
weeks of an article's publication; 
tables and figures are included 
selectively 

Essays on general topics of interest to 
internists are also welcome 


Autobiographical writings on illness by 
published authors are acceptable; 
fiction is welcome 


Black-and-white photographs of a 
standard size should be submitted; 
written permission from the subject(s) 
is required; photographs cannot be 
returned 

References are desirable 


Procedures used to formulate positions 
and a bibliography of sources upon 
which the position is based should be 
included 

A reference to the source of the 
quotation should be included 

Authors of reviews and updates should 
state procedures for finding, selecting, 
and critiquing literature; authors 
interested in submitting an Update 
should contact a member of the 
Annals editorial staff for information 





* CONSORT = Consolidated Standards of Reporting Trials; MOOSE = Meta-Analysis of Observational Studies in Epidemiology; NA = not applicable. 
tAbstracts for articles other chan Brief Communications are limited to 250 words; those for Brief Communications, to 150 words. 


+The structure of the abstract for a systematic review or meta-analysis differs from that of other articles (see preceding page). 


§For more information, see the first page of the Letters section in each issue. 
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STARLIX® (nateglinide) 
protects against postmeal 
glucose spikes to significantly 
improve HbA,” 

















As initial monotherapy 


e When diet and exercise fail 
to control hyperglycemia, and... 


e When patients have not been chronically 
treated with other oral antidiabetic agents 
In combination with metformin 


Patients who have been chronically treated with a 
sulfonylurea should not add or be switched to STARLIX. 


Excellent safety and tolerability 
e Avoids 24-hour stimulation of the pancreas 


¢ Low potential for hypoglycemia 
— 2.4% incidence, vs 0.4% with placebo 


Please see brief summary of complete 


—_— Only 0.3% of patients discontinued Prescribing Information on adjacent page. 
STARLIX due to hypoglycemia 


e Minimal weight gain 


The most common adverse events associated with 

STARLIX vs placebo were upper respiratory infection a ® 
(10.5% vs 8.1%), flu symptoms (3.6% vs 2.6%), dizziness 

(3.6% vs 2.2%), and arthropathy (3.3% vs 2.2%). 

References: s s 
ae a re ee ee (nateglinide) 


2. Haneteid M. Bouter KP. Dickinson S, Guitard C. Rapid and short-acting mealtime insulin secretion with nateginide 


controls both prandia! and mean glycemia. Diabetes Care, 2000;23:202-207 THE MEALTIME GUARDIAN 


Starlix® 
(nateglinide) 
Tablets 

Rx only 


BRIEF SUMMARY: Pieasa see package insert for full prescribing Information. 
Prescriblag Information 


INDICATIONS AND USAGE 

Starix® (nateginide) is indicated as monotherapy to lower blood glucose In patients with Type 2 
diabetes (non-insulln depandent diabetes meliitus, NIDDM) whose hyperglycemia cannot be ade- 
quately controlled by dist and physical exercise and who have not basn chronically treated with 
other anti-clabetic agents. 


Starx is also indicated for use in combination with metformin. In pattants whose hyperglycemia 
is inadequately controlled with metformin, Starlix may be added to, but not substituted for, 
matformin. 


Patients whose hyperglycamla ts not adequately controlled with gtyburide or other insulin secret- 
agogues should not be switched to Starlix, nor should Starfix bs added to their treatment regimen. 


CONTRAMDICATIONS 

Starlix® (nateghnide) is contraindicated in patients with: 

1. Known hypersensitivity to the drug or Its inactive ingrediants. 

2. Type 1 diabetes. 

3. Diabetic ketoacidosis. This condition should be treated with insulin. 


PRECAUTIONS 

Hypogtycembe: All oral blood glucose lowering drugs that are absorbed systemically are capable 
of producing hypoglycemia. The frequency of hypogtycemta is related to the severity of the dia- 
betes, the level of glycamic control, and other patient characteristics. Geriatric patients, mal- 
nourished patients, and these with adrenal or pitultary insufficlency are more susceptible to the 
glucose lowering effect of these treatments. The risk of hypoglycemia may be increased by stran- 
uous physical exercise, ingestion of alcohol, Insufficient caloric Intake on an acute or chronic basis, 
or combinations with other oral antidlabetic agents. Hypoglycemia may be difficult to recognize 
In patients with autonomic neuropathy and/or these who use beta-blockers. Starlix® (nategdnide) 
should be administered prior to meals to reduce the risk of hypoglycemia. Patients who skip 
meals should also skip thelr scheduled dose of Starlix to reduce the risk of hypoglycemia. 


Hepatic Impairment: Starlix should be used with caution In patients with moderate-to-severe 
iver disease because such patients have not been studied. 


Loss of Glycemic Control 

Transient loss of glycemic control may occur with fever, Infection, trauma, or surgery. Insulin 
therapy may be neaded instead of Starlix therapy at such times. Secondary falture, or reduced 
effectiveness of Starlix over a period of time, may occur. 


information for Patients 

Patients should be Informed of the potential risks and benefits of Starx and of alternative modes 

of therapy. The risks and management of hypogtycemfa should be explained. Patients should 

be Instructed to take Starlix 1 to 30 minutes before Ingesting a meal, but to skip thelr scheduled 

dose if they skip the meal so that the risk of hypoglycemia will be reduced. Drug interactions 

shou be hans with patients. Patients shoukd be Informed of potential drug-drug interac- 
ons with Stari 


Laboratory Tests 
Response to therapies should be pertodically assessed with glucosa values and HbAic levels. 


Drog Interactlogs 

in vitro drug metabollsm studies Indicate that Starlix is predominantly metabolized by the 
cytochrome P450 isozyme CYP2C9 (70%) and to a lesser extant CYP3A4 (30%). Starlix is 

a potential inhibitor of the CYP2C9 tsosnzyme 4n vivo as Indicated by Its ability to inhibit the 

in vitro metabolism of tolbutamide. Inhibition of CYP3A4 metabolic reactions was not detacted 
In in vitro experiments. 

Glybaride: in a randomized, muttiple-dose crossover study, patients with Type 2 diabetes were 
administered 120 mg Starlix three times a day before meals for 1 day in combination with 
glyburide 10 mg dally. There were no clinically relevant alterations in the pharmacokinstics of 
either agent. 

Matformin; Whan Starlix 120 mg three times dally before meals was administered in combina- 
tion with metformin 500 mg thres times dally to pattants with Type 2 diabetes, there were no 
cilnically relevant changes in the pharmacokinetics of elther agent. 


Digoxta: When Starlix 120 mg before meals was administered in combination with a single 1-mg 
dose of digoxin to healthy voluntesrs, there were no clinically relevant changes in the pharmaco- 
Kinetics of either agent. 


Warfarin: When healthy subjects were administered Starlix 120 mg three times dally before meals 
for four days In combination with a single dose of warfarin 30 mg on day 2, there were no altar- 
ations in the pharmacokinetics of either agent. Prothrombin time was not affected. 


Ditiofenac: Administration of morning and lunch doses of Starlix 120 mg In combination with 
a single 75-mg doss of diclofenac in healthy volunteers resulted in no significant changes to the 
pharmacokinetics of either agent. 


Nategiinide Is highly bound to plasma proteins (98%), mainly albumin. /n vitro displacement 
studies with highly protein-bound drugs such as furosemide, propranolol, captopril, nicardipine, 
pravastatin, gtyouride, warfarin, phanytoin, acetylsalicylic acid, tolbutamide, and metformin 
showed no influence on the extent of nategiinide protein binding. Similarty, nateglintde had no 
influence on the serum protein binding of propranolol, glyburide, nicardipine, warfarin, pheny- 
toin, acetylsalicylic acid, and tolbutamide a vitro. However, prudent evaluation of Individual 
cases is warranted In the clinical setting. 


Certain drinys, including nonsteroidal ant-inflammatory agents (NSAIDs), salicylates, monoamine 
oxidase inhibitors, and non-selective bate-adrenergic-blocking agents may potentiate the hypo- 
glycemic action of Starlix and other oral antidiabetic drugs. 


Certain drugs including thiazdes, corticosteroids, thyrold products, and sympathomimetics may 
reduce the hypoglycemic action of Starlix and other oral antidtabetic drugs. 

When these drugs are administered to or withdrawn from patients recetving Starlix, the patient 
should be observed closely for changes In glycemic control. 

Drug/Foed interactions 

The pharmacokinetics of nateglinide were not affected by the composition of a meal (high pro- 
tein, fat, or carbohydrate). However, peak plasma levels were significantly reduced when Stari 


wes administered 10 minutes prior to a liquid meal Stariix did not have any effect on gastric 
emptying in heathy subjects as assessed by acetaminophen testing. 
Carctnogenes!s/Mutagenesiz/impairmest of Fertility 

Carcinogenicity: A two-year carcinogenicity study in Sprague-Dawley rats was performed with 
oral doses of nateglinide up to 900 mg/kg/day, which produced AUC sxposures in male and 
female rats approximately 30 and 40 times the human therapeutic exposure respectively with a 
recommended Starlix dose of 120 mg, three thes dally before meals. A two-year carcinogenicity 
study In B6C3F1 mice wes performed with oral doses of nateglinide up to 400 mg/kg/day, which 
produced AUC exposures in male and female mice approximately 10 and 30 times the human 
therapeutic exposure with a recommended Starlix dosa of 120 mg, thres times daffy before 
meals. No evidence of a tumorigenic response was found in ether rats or mice. 


Mutagenesis: Nategiinide was not genotoxic In the in vitro Ames test, mouse lymphoma assay, 


* chromosome aberration assay In Chinese hamster lung calls, or In the #7 vivo mouse micronu- 


cleus test 


impairment of Fertility: Fertility was unaffected by administration of nateglinide to rats at doses 
up te 600 mg/kg (approximately 16 times the human therapeutic exposure with a recommended 
Starlix dose of 120 mg three times dally before meals). 


Pregnancy - 

Pregnancy Category C 

Nateglinide was not teratogenic In rats at doses up to 1000 mg/kg (approximately 60 times the 
human therapeutic exposure with a recommended Starlix dose of 120 mg, three times dally 
before meats). In the rabbit, embryonic development was adversely affected and the incidence 
of gallbladder agenesis or small gallbladder was Increased at a dose of 500 mg/kg (approx!- 
mately 40 times the human therapeutic exposure with a recommended Starlix dose of 120 mg, 
three times dally before meals), There are no adequate and well-controlled studies in pregnant 
women. Starlix should not be used during pregnancy. 


Labor and Delivery 
The effect of Starlix on labor and delivery In humans Is not known. 


Nursing Mothers 

Studies in lactating rats showed that nateglinide Is excreted In the mik; the AUCo-a ratio In 
milk to plasma was approximately 1:4. During the pari- and postnatal pertod body weights were 
lower In offspring of rets administered nategintde at 1000 mg/kg (approximately 60 times the 
human therapeutic exposure with a recommended Starfix dese of 120 mg, three times dalty 
before meals). it is not known whether Starlix is excreted in human milk. Because many drugs 
are excreted in human miik, Stari should not be administered to a nursing woman. 


Pediatric Use 
The safety and effectiveness of Starlix In pediatric pattents have not been established. 


Geriatrie Use 

No differences were observed in safety or efficacy of Starlix between pattents age 85 and over, 
and those under aga 65. However, greater sensitivity of some older individuals to Starlix therapy 
cannot be ruled out. 


ADVERSE REACTIONS 

In clinical trials, approximately 2400 patients with Type 2 diabetes were treated with Stariix® 
(nateg!Inide). Of these, approximately 1200 patients were treated for 6 months or longer and 
approximately 190 patients for one year or longer. 

Hypoglycemia was relatively uncommon in all treatment arms of ths clinical trials. Only 0.3% 

of Starlix patients discontinued dus to hypoglycemia. Gastrointestinal symptoms, especially diar- 
rhea and nausea, were no more common in patients using the combination of Starlix and met- 
formin than in patients receiving metformin alone. The following table lists events that occurred 
more frequently in Starlix patients than placebo patients in controlled clinical triaks. 


Common Adverse Events (2 2% in Starilx® pationts) in 
Stariix® Monotherapy Trials (% of patients) 





Placebo Starlix 

N-458 Na1441 
Preferred Tarm 
Upper Respiratory Infection 8.1 10.5 
Back Pain - 37 40 
Fiu Symptoms 26 3.6 
Dizziness 2.2 3.8 
Arthropathy 22 3.3 
Diarrhea 3.4 3.2 
Accidental Trauma 17 29 
Bronchitis 26 27 
Coughing 22 24 
Hypoglycemia 0.4 24 
Laboratory Abnormalities 


Uric acid: There were Increases In mean uric acki levels for patients treated with Starfx alone, 
Starlix in combination with metformin, metformin alone, and glyburide alone. The respective dit- 
ferences from placebo were 0.29 mg/dL 0.45 mg/dL, 0.28 mg/dL, and 0.19 mg/dL. The clintcal 
significance of these findings is unknown. 


Storage 
Store at 26°C (77°F); excurslons permitted to 15°C-30°C (59°F-86°F), 
Dispense In a tight contalnar, USP. 
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“AEE: INFORMATION FOR AUTHORS 


All studies that include numerical datz and use statistical inference 
must include a section under Methods that describes the methods used 
for the statistical analysis, including the specific statistical software, in 
detail. If the authors use Bayesian methods as an adjunct to frequentist 
approaches, they should state the process by which they cbtained the 
prior probabilities. They should include the results from such analyses 
under Results with the subheading “Bayesian Data Interpretation.” This 
section should also make clear the relative contributions of the prior 
distribution and the data, through the reporting of the Bayes factors and 
posterior probabilities for various priors (13). We encourage authors to 
use graphical presentations of prior distributions, likelihoods, and pos- 
terior distributions. 

The Editors offer specific advice to authors who are undertaking a 

review: 
Narrative reviews should give the reader a good underscanding of a 
topic. They are appropriate for describing the history or development of 
a problem and its management. Narrative reviews are espec.ally suitable 
for describing cutting-edge developments, especially if research is scant 
or if studies are of relative poor quality. Taey are useful fcr discussing 
dara in light of underlying theory and context. 

Systematic reviews summarize a body of evidence and craw conclu- 
sions that sometimes change practice. They usually focus on one aspect 
of a topic. 

Annals welcomes both forms of review, but the editors advise po- 
tential authors to choose the form that suits their purpose. Authors who 
want to write an article that they hope will change practice should write 
a systematic review using the following guidelines: 

Answer a specific question: Have one or more very well-defined ques- 
tions that you attempt to answer or address with their review. Typically, 
the sentence that contains this question would specify the population of 
interest, the diagnosis of interest, the intervention or cause or prognostic 
factors of interest, and the outcomes of interest. Having a well-defined 
question to answer makes it easier to write the review and easier to keep 
the reader’s attention. It also increases the chance that the review will 
improve practice. 

Collaborate: Collaborate with authors who have complementary 
skills. Authors with well-developed critical appraisal skills help to assure 
a systematic approach to evaluating the evidence. Authors with clinical 
expertise in the topic help to focus the review on the right questions and 
can tell the reader when it seems reasonable to go beyond the evidence 
and when it might not be reasonable to do so. Having mcte than one 
author helps to assure balance and richness and avoid errors in interpre- 
tation. 

Separate the wheat from the chaff A review should focus on synthe- 
sizing or integrating the body of literature on the questior of interest. 
One of the key tasks for the author is to separate the wheat from the 
chaff, so that the conclusions reflect the very best evidence. The reviewer 
should have a systematic way to identify articles that contzin the best- 
quality evidence. The reviewer should try to identify paterns in the 
literature, pointing out consistencies and inconsistencies, and identifying 
the best evidence. 

Summarize: End the review with clear, crisp summaries of key take- 
home points and a discussion that focuses on limitations as well impli- 
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catioas. The take-home points should link back to the original questions 
that the review set out to answer. They should be as practical as possible 
and directed toward clinical readers. Justify a recommendation by show- 
ing how the evidence supports it. 


Discussion and Conclusions 

We suggest structuring the discussion of research findings in the follow- 
ing sequence: 1) A brief synopsis of the key findings, wich particular 
emphasis on how the research findings add to the body of pertinent 
knowledge. 2) Consideration of possible mechanisms and explanations. 
3) Comparison with relevant findings from other published studies 
(whenever possible, the authors should do a systematic review of all 
relevant previous studies and combine the results of the submitted study 
to produce a new estimate of the strength of the evidence [see Statistical 
Considerations]); 4) Limitations of the present study and methods used 
to minimize and compensate for those limitations. The paper should 
condude with a brief section thar summarizes the clinical and research 
implications of the work, as appropriate. 


References 
Do 1) Number references in the order in which they first appear in the 
text. 2) Use Arabic numerals in parentheses. 3) Use the reference style of 
the National Library of Medicine, including the abbreviations of journal 
titles. 4) Provide complete data for each reference. 5) Include an “avail- 
able from” note for documents that may not be readily accessible. 6) 
Cite symposium papers only from published proceedings. 7) When cit- 
ing an article or book accepted for publication but not yet published, 
include the title of the journal (or name of the publisher) and the year of 
expected publication. 8) Include references to unpublished material in 
the text, not in the references (for example, papers presented orally at a 
meeting; unpublished work [personal communications, papers in prep- 
aration]), and submit a letter of permission from.the cited persons to cite 
such communications (in general, avoid citations to unpublished scien- 
tific results). 9) Ensure thar URLs used as references are active and 
available (the references should include the date on which the author 
accessed the URL)—for an example, see Citations of Electronic Refer- 
ences, below 

Do not use ibid. or op cit. 

The sample references conform to the style specified by the Uni- 
form Requirements agreement. i 


r 
Journals: List all authors when there are six or fewer; when there are 
seven or more authors, list only the first stx and add “er al.” 


1. Standard artide 

Vega KJ, Pina I, Krevsky B. Heart transplantation is associated with an 
increased risk for pancreatobiliary disease. Ann Intern Med. 1996;124: 
980-3. 

2. Corporate author 

Clinical exercise stress testing. Safety and performance guidelines. The 
Cardiac Society of Australia and New Zealand. Med J Aust. 1996;164: 
282-4, 
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3. Supplement 

Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and 
occupational lung cancer. Environ Health Perspect. 1994;102(Suprl 1): 
275-82. 

4. Special format (also applies to abstracts and editorials) 

Enzensberger W, Fischer PA. Metronome in Parkinson’s disease [Let- 
ter]. Lancet. 1996;347:1337, 


Books: List all authors or editors when there are six or fewer, when there 
are seven or more authors, list only the first six and add “et al.” 

1. Author 

Ringsven MK, Bond D. Gerontology and Leadership Skills for Nurses. 
2nd ed. Albany, NY: Delmar, 1996. 

2. Editors 

Norman JJ, Redfern SJ, eds. Mental Health Care for Elderly People. 
New York: Churchill Livingstone; 1996. 

3, Chapter in a book 

Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh JH, Bren- 
ner BM, eds. Hypertension: Pathophysiology, Diagnosis, and Managr- 
ment. 2nd ed. New York: Raven Pr, 1995:465-78. 

4. Published proceedings paper 

Bengtsson S, Solheim BG. Enforcement of data protection, privacyand 
security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, 
Rienhoff O, eds. MEDINFO 92. Proceedings of the 7th World Con- 
gress on Medical Informatics; 6-10 September 1992; Geneva, Swizzer- 
land. Amsterdam: North-Holland; 1992:1561-5. 


Other Citations in Reference List 

1. In press (must have journal tide) 

Leshner AI. Molecular mechanisms of cocaine addiction. N Engl J Med. 
1996; [In press]. 

2. Magazine article 

Roberts JL. Villain or victim? Newsweek. 1996;4 Nov:40-1. 

In-Text Citations of Unpublished Material (to be placed in parentheses) 

1. Personal communication 

(Strott CA, Nugent CA. Personal communication). 

2. Unpublished papers 

(Lerner RA, Dixon FJ. The induction of acute glomerulonephrits in 
rats. In preparation) 

(Smith J. New agents for cancer chemotherapy. Presented at the Third 
Annual Meeting of the American Cancer Society, 13 June 1983, New 
York) 


Citations of Electronic References 

Cisler S. MediaTracks. Public Access Comput Syst Rev [serial on-line] 
1990;109-15. Available from Public Access Computer Systems Forum 
PACS-L at www.pubaccess.com. Accessed 29 Nov 1997. 


Footnotes 

Use footnotes only on the title page and in tables. Do not use foomotes 
in the text. Foomote symbols, in the order in which they should be used, 
are *, t, F, $, 1, ™, tt, +. Do not use numbers or letters. 
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Tables 
Double-space all tables. Do not submit tables as glossy prints. Number 
tables with Arabic numerals in the order in which they appear in the 
text. A table title should concisely describe the content of the table so 
that a reader can understand the table without referring to the text. 
Give the units of measure for all numerical dara in a column or 
row. Place units of measure under a column heading or at the end of a 
side heading only if those units apply to all numerical data within the 
column or row. 
Tables may contain abbreviations that we do not permit in the text, 
but the table should contain a footnote that explains the abbreviation. 


Figures 

Please submit professionally drawn figures or prepare the figures by us- 
ing a computer and high-resolution printer. Figures should be no larger 
than 8.5 X 11 in. Submit five laser-quality proofs for black-and-white 
figures, For further information, see the front section of this “Informa- 
tion.” 

Legends for figures: Begin cach legend with a short title. Reduce the 
length of legends by using phrases rather than sentences. Explain all 
abbreviations and symbols on the figure, even if an explanation appears 
in the text. 

For pictures of histologic slides, give stain and magnification data at 
the end of the legend for each part of the figure. If no scale marker 
appears on the figure, give the original magnification used during the 
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Careful inquiry should be made concerning previous hyper- 
sensitivity reaction, as serious and occasionally fatal anaphylac- 
tic reactions have been reported in patients receiving therapy 
with penicillins. ZOSYN is contraindicated in patients with a 
history of these reactions to any of the penicillins, 
cephalosporins, or beta-lactamase inhibitors. 

The most commonly reported drug-related adverse events in 


20/ 


monotherapy clinical trials included diarrhea (11.3%), headache 
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ceptible organisms for which piperacillin has 
been shown to be effective are also amenable 
to ZOSYN due to its piperacillin content. 
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(7.7%), constipation (7.7%), nausea (6.9%), and insomnia (6.6%). 
During-clinical trials, pseudomembranous colitis has been 
rarely reported (<1%). 


While ZOSYN possesses the characteristic low toxicity of the 
penicillin group of antibiotics, periodic assessment of organ 
system functions, including renal, hepatic, and hematopoietic, 
during prolonged therapy is advisable. 


* Although a useful guide, in vitro activity does not necessarily correlate with specific therapeutic results. 
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ZOSYN® (Sterile Piperacillin Sodium and Tazobactam Sodium) 
Brief Summary 


See package insert for full prescribing information. 
INDICATIONS AND USAGE 
For the treatment of patients with moderate to severe infections caused by piperacillin-resistant. 
piperacillintazobactam-susceptible, -lactamase producing strains of the designated microorganisms in 
the specified conditions listed below: 
Appendicitis (complicated by rupture or abscess) and peritonitis caused by Escherichia coli or the following 
members of the Bacteroides fragilis group: B. fragilis, B. ovatus, B. thetaictaomicron, or 8. vulgatis. 
Uncomplicated and complicated skin and skin structure infections, including cellulitis, cutaneous 
abscesses, and ischemic/diabetic foot infections caused by Staphylococcus aureus. 
Postpartum endometritis or pelvic inflammatory disease caused by Escherichia coli. 
Community-acquired pneumonia (moderate severity only) caused by Haemophilus influenzae. 
Nosocomial pneumonia (moderate to severe} caused by Staphylococcus aureus. 
Infections caused by piperacillin-susceptible organisms, for which piperacillin has been shown to be 
effective, are also amenable to ZOSYN treatment due to its piperacillin content. Treatment of mixed 
infections caused by piperacillin-susceptible organisms and piperacillin-resistant, f-lactamase preducing 
organisms susceptible to ZOSYN should not require the addition of another antibiotic. 
ZOSYN is useful as presumptive therapy in the indicated conditions prior to the identification of causative 
organisms because of its broad spectrum of bactericidal activity against gram-positive and gram-negative 
aerobic and anaerobic organisms. 
CONTRAINDICATIONS 
ZOSYN is contraindicated in patients with a history of allergic reactions to any of the penicillins, cephaiesporins, 
or B-lactamase inhibitors. 
WARNINGS 
SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY (ANAPHYLACTIC) REACTIONS HAVE BEEN 
REPORTED IN PATIENTS ON PENICILLIN THERAPY, THESE REACTIONS ARE MORE LIKELY TO OCCUR IN 
INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY OR A HISTORY OF SENSITIVITY TO 
MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS OF INDIVIDUALS WITH A HISTORY OF PENICILLIN: 
HYPERSENSITIVITY WHO HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH 
CEPHALOSPORINS. BEFORE INITIATING THERAPY WITH ZOSYN, CAREFUL INQUIRY SHOULD FE MADE 
CONCERNING PREVIOUS HYPERSENSITIVITY REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR 
OTHER ALLERGENS. IF AN ALLERGIC REACTION OCCURS, ZOSYN SHOULD BE DISCONTINUED AND 
APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTIC REACTIONS REQUIRE IMMEDIATE 
EMERGENCY TREATMENT WITH EPINEPHRINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY 
MANAGEMENT, INCLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Pseudomembranous colitis has been reported with nearly all antibacterial agents, including ZOSYN, 
and may range in severity from mild to life-threatening. Consider this diagnosis in patients who 
present with diarrhea after antibacterial agent administration. 
After the diagnosis of pseudomembranous colitis has been established, initiate therapeutic measures. Mild 
cases usually respond to drug discontinuation alone. In moderate to severe cases, fluids and electrolytes, 
protein supplementation, and treatment with an antibacterial drug clinically effective against Clostridium 
ditficile colitis may be necessary, 
PRECAUTIONS 
General: Bleeding manifestations have occurred in some patients receiving p-lactam antibiotics. including 
piperacillin. These reactions have sometimes been associated with coagulation test abnormalities such as 
clotting time, platelet aggregation, and prothrombin time and are more likely to occur in renal taure 
patients: If bleeding manifestations occur, discontinue ZOSYN and institute appropriate therapy. 
he possibility of the emergence of resistant organisms that might cause superinfections shouid be kept in 
mind. If this occurs, appropriate measures should be taken. 
As with other penicillins, patients may experience neuromuscular excitability or convulsions if higher than 
recommended doses are given intravenously (particularly in the presence of renal failure). 
ZOSYN is a monosodium salt of piperacillin and a monosodium salt of tazobactam, containing 2.35 mEq 
p mg) of Na+ per gram of piperacillin; consider this when treating patients requiring restricted salt intake. 
erform periodic electrolyte determinations in patients with low potassium reserves; the possibility of 
hypokalemia should be kept in mind with patients who have potentially low potassium reserves end who 
are receiving cytotoxic therapy or diuretics 
As with other semisynthetic penicillins, piperacillin has been associated with an increased incidence of 
fever and rash in ae fibrosis patients. 
Laboratory Tests: Perform periodic assessment of hematopoietic function, especially with prolonged 
therapy, i.e.. 221 days. (See ADVERSE REACTIONS—Adverse Laboratory Events.) 
Drug Interactions: Aminoglycosides—The mixing of ZOSYN with an aminoglycoside in vitro car: result in 
substantial inactivation of the ree coside. (See Full Prescribing information—Compatible Intravenous 
Diluent Solutions, DOSAGE AND ADMINISTRATION.) 
When ZOSYN was co-administered with tobramycin, the area under the curve, renal clearance, and urinary 
recovery af tobramycin were decreased by 11%, 32%, and 38%, respectively. Pharmacokinetic aiterations 
of tobramycin when administered with ZOSYN may be due to in vivo and in vitro inactivation of tobramycin 
in the presence of piperacillin/tazobactam. The inactivation of aminoglycosides in the presence of penicillin- 
class drugs has been recognized. It has been postulated that microbiologically inactive penicillin 
aminoglycoside complexes of unknown toxicity form. In patients with severe renal dysfunction (i.2., chronic 
hemodialysis patients), tobramycin pharmacokinetics are significantly altered when administerec with 
piperacillin. The alteration of tobramycin pharmacokinetics and the potential toxicity of the penicillin- 
aminoglycoside complexes in patients with mild to moderate renal dysfunction who are administered an 
aminoglycoside with ZOSYN are unknown. 
Probenecid-—Probenecid administered with ZOSYN prolongs the half-life of piperacillin by 21% and of 
tazobactam by 71%. 
Vancomycin—No pharmacokinetic interactions with ZOSYN have been noted. 
Heparin——Coagulation parameters should be tested more frequently and monitored regutarly during 
simultaneous administration of high doses of heparin. oral anticoagulants, or other drugs that may affect 
the blood coagulation system or the thrombocyte function. 
Vecuronium—-Piperacillin used with vecuronium has been implicated in the prolongation of the neuromuscular 
blockade of vecuronium. ZOSYN could produce the same phenomenon if given with vecuronium. Due to their 
similar mechanism of action, the neuromuscular blockade produced by any of the non-depolarizing muscle 
relaxants could be prolonged in the presence of piperacillin. (See package insert for vecuronium bromide.) 
Drug/Laboratory Test Interactions: As with other penicillins, ZOSYN may result in a false-positive reaction 
for glucose in the urine using a copper-reduction method Mon Glucose tests based on enzymatic 
lucose oxidase reactions (such as DIASTIX™ or TES-TAPE™) are recommended. 
arcinogenesis, Mutagenesis, impairment of Fertility: Long term carcinogenicity studies in arimals have 
not been conducted with piperacillintazobactam, piperacillin, or tazobactam. Piperacillintazobactam was 
negative in the following mutagenicity tests/assays up to the concentrations noted: microbial mutagenicity 
assay (14.84/1.86 ug/plate), unscheduled DNA synthesis (UDS) test (5689/711 ug/mL), mammaiian point 
mutation (Chinese hamster ovary cell HPRT) assay (8000/1000 pg/mL}. and a mammalian cell 
(BALB/c-3T3) transformation assay (8/1 ug/mL). În vivo, piperacillintazobactam did not induce 
chromosomal aberrations in rats dosed I.Y. with 1500/187.5 mg/kg: this dose is similar to the maximum 
recommended human daily (MRHD) dose on a body-surface-area basis (BSA) (mg/m). 
Piperacillin was negative in the following mutagenicity tests/assays up to the concentrations noted: 
microbial mutagenicity assays (50 pg/plate). UDS test (10.000 g/mL}, and a cell (BALB/c-3T3} 
transformation assay (3000 ug/ml}, There was no DNA damage in bacteria (Rec assay) exposed to 
piperacillin at concentrations up to 200 pg/disk. In a mammalian point mutation (mouse tymphema cells) 
assay, piperacillin was positive at concentrations 22500 jxg/mL. /n vivo, piperacillin did not induce 
chromosomal aberrations in mice at 1.V. doses up to 2000 mg/kg/day or rats at IV. doses up to 
1500 mg/kg/day. These doses are half (mice) or similar to (rats) the MRHD dose based on BSA (mg/m*). 
In another sn vivo test, there was no dominant lethal effect when piperacillin was administered to rats at 1.V. 
doses up to 2000 mg/kg/day, which is similar to the MRHD dose based on BSA {mg/m*}. When mice were 
administered piperacillin at I.V. doses up to 2000 mg/kg/day, which is half the MRHD dose based on BSA 
mg/m’), urine from these animals was not mutagenic when tested in a microbial mutagenicity assay. 
jacteria injected into the peritoneal cavity of mice administered piperacillin at I.V. doses up to 
2000 mg/kg/day did not show increased mutation frequencies. 
Tazobactam was negative in the following mutagenicity assays up to the concentrations noted: microbial 
mutagenicity assays (333 ug/plate). UDS test (2000 g/mL}, mammalian point mutation (Chinese hamster 
ovary cell HPRT) {5000 ng/mL), a cell (BALB/c-313) transformation assay (900 g/mL). in another 
mammalian point mutation (mouse lymphoma cells} assay, tazobactam was positive at concentrations 
23000 ug/ml. in an in vitro cytogenetics (Chinese hamster iung cells} assay, tazobactam was negative at 
concentrations up to 3000 ug/mL. in vive. tazobactam did not induce chromosomal aberrations in rats at 
LV. doses up to 5000 mg/kg, which is 23 times the MRHD dose based an BSA {mg/m}. 


Pregnancy: Jeratogenic effects—Pregnancy Category B: Piperacillintazobactam: Reproduction studies in 
rats have revealed no evidence of impaired fertility due to piperacillin/tazobactam administered up to a dose 
which is similar to the MRHD dose based on BSA (mg/m). 
Teratology studies in mice and rats have revealed no evidence of harm to the fetus due to 
piperacillinAazobactam administered up to a dose which is 1 to 2 times and 2 to 3 times the human dose 
of piperacillin and tazobactam, respectively, based on BSA (mg/m). 
Piperacillin: Reproduction and teratology studies in mice and rats have revealed no evidence of impaired 
fertility or fetal harm due to piperacillin administered up to a dose which is half (mice) or similar to (rats) 
the MRHD dose based on BSA (mg/m?). 
Tazobactam: Reproduction studies in rats have revealed no evidence of impaired fertility due to tazobactam 
administered at doses up to 3 times the MRHD dose based on BSA {mg/m’). 
Teratology studies in mice and rats have revealed no evidence of fetal harm due to tazobactam administered at 
doses up to 6 and 14 times, respectively, the human dose based on BSA (mg/m). In rats, tazobactam crosses 
the placenta. Concentrations in the fetus are less than or equal to 10% of those found in maternal plasma. 
There are no adequate and well-controlled studies with the piperacillin/tazobactam combination or with 

iperacillin or tazobactam alone in pregnant women. Use this drug during pregnancy only if slearly needed. 

jursing Mothers: Piperacillin is excreted in low concentrations in human milk: tazobactam concentrations 
in human milk have not been studied, Exercise caution when ZOSYN is administered to a nursing woman. 
Pediatric Use: Safety and efficacy in pediatric patients have not been established. 
Geriatric Use: Patients over 65 years are not at an increased risk of developing adverse effects solely 
because of age. However, dosage should be adjusted in the presence of renal insufficiency. 
ADVERSE REACTIONS 
During the initial clinical investigations, 2621 patients worldwide were treated with ZOSYN ir phase 3 trials. 
In the key North American clinical trials (n=830 patients}. 90% of the adverse events reported were mild to 
moderate in severity and transient in nature. However, in 3.2% of the patients treated worldwide, ZOSYN 
was discontinued because of adverse events primarily involving the skin (1.3%). including rash and pruritus: 
the gastrointestinal system (0.9%), including diarrhea, nausea, and ea and allergic reactions (0.5%). 
Adverse local reactions that were reported, irrespective of relationship to ZOSYN therapy, were phlebitis (1.3%), 
injection site reaction (0.5%), pain (0.2%), inflammation (0.2%), thrombophlebitis (0.2%). and edema (0.1%). 
in the completed study of nosocomial lower respiratory tract infections, 155 patients received ZOSYN 
3.375 9 every 4 hours in combination with an aminoglycoside. in this trial, 88.5% of the adverse experiences 
reported were mild to moderate in severity and transient in nature. in this trial, ZOSYN was discontinued in 
four patients (2.6%) due to adverse experiences: thrombocytopenia and pancreatitis in one patient; fever in one 
patient; fever and eosinophilia in another patient; and diarrhea and elevated liver enzymes in the fourth patient. 
Adverse Clinical Events: Based on patients from the North American trials (n=1063), the evants with the 
highest incidence in patients. irrespective of relationship to ZOSYN therapy, were diarrhea (11 3%): headache 
(7.7%); constipation (7.7%); nausea (6.9%): insomnia (6.6%): rash (4.2%), including maculopapular, bullous, 
urticarial, and eczematoid: vomiting (3.3%); dyspepsia (3.3%); pruritus (3.1%); stool changes (2.4%): fever 
(2.4%); agitation (2.1%); pain (1.7%): monifiasis (1.6%): hypertension (1.6%): dizziness (1.4%): abdominal 

jain (1.3%); chest pain (1.3%), edema (1.2%); anxiety (1.2%); rhinitis (1.2%); and dyspnea (11%). 

ased on patients in the completed study of nosocomial lower respiratory tract infections (r=155). using 
every-4-hour dosing and aminoglycoside therany, the events with the highest incidence in patients, 
irrespective of relationship to ZOSYN and aminoglycoside therapy, were diarrhea (20%): constipation 
(8.4%); agitation (7.1%): nausea (5.8%); headache (4.5%): insomnia (4.5%); oral thrush (3.9%): 
erythematous rash (3.9%); anxiety (3.2%); fever (3.2%): pain (3.2%): pruritus (3.2%); hiccough (2.6%); 
vomiting (2.6%); dyspepsia (1.9%); edema (1.9%); fluid overload (1.9%); stool changes (1.9%): anorexia 
(1.3%); cardiac arrest (3w: confusion (1.3%); diaphoresis (1.3%); duodenal ulcer {1.3%}; flatulence 
1.3%); hypertension (1.3%); hypotension (1.3%): inflammation at injection site (1.3%): pleural effusion 
(1.3%): pneumothorax (1.3%): rash, not otherwise specified (1.3%}: supraventricular tachycardia (1.3%): 
thrombophlebitis (1.3%); and urinary incontinence (1.3%) 
Additional adverse systemic clinical events reported in 1.0% or less of the patients in the initial North 
American trials and/or in the patients administered ZOSYN 3.375 g every 4 hours plus an aminoglycoside 
in the nosocomial lower respiratory tract study are listed below within each body system (b-acketed events 
occurred only in the nosocomial pneumonia trai; Autonomic nervous system: hypotension. ileus, 
syncope. Body as a whole: rigors, back pain, malaise, {asthenia, chest pain}. Cardiovascular: tachycardia, 
including supraventricular and ventricular, bradycardia: arrhythmia, including atrial fibrillaticn, ventricular 
fibrillation, cardiac arrest, cardiac failure, circulatory failure, myocardial infarction, [angina]. Central 
nervous system: tremor, convulsions, vertigo, [aggressive reaction (combative)}. Gastrointestinal: melena, 
flatulence. hemorrhage. gastritis, hiccough, ulcerative stomatitis, {fecal incontinence, gastric ulcer, 
Pancreatitis]. Pseudomembranous colitis was reported in one patient during the clinical tria's. The onset of 
pseudomembranous colitis symptoms may occur during or after antibacterial treatment. (See WARNINGS.) 
Hearing and vestibular system: tinnitus, deafness, earache}. Hypersensitivity: anaphylaxis, Metabolic and 
Nutritional: symptomatic hypoglycemia, thirst, [gout, vitamin By deficiency anemia}. Musculoskeletal: 
myalgia, arthralgia. Platelets, Bleeding, Clotting: mesenteric embolism, purpura, epistaxis, pulmonary 
embolism, [ecchymosis, hemoptysis] (See PRECAUTIONS—General). Psychiatric: confusion, 
hallucination, depression. Reproductive, Female: leukorrhea. vaginitis, {perineal irritation/pain}, 
Reproductive, Male: [balanoposthitis]. Respiratory: pharyngitis. pulmonary edema, bronchaspasm, 
coughing, {atelectasis dyspnea, hypoxia). Skin and Appendages: genital pruritus, diaphoresis. 
{conjunctivitis, fering Special senses: taste perversion. Urinary: retention, dysuria, oligur a, hematuria, 
incontinence, [urinary tract infection with trichomonas. yeast in urine]. Vision: photophobia Vascular 
rela flushing, {cerebrovascular accident}. 

ditional adverse events reported from worldwide marketing experience with ZOSYN. whee causal 
relationship to ZOSYN is uncertain: Gastrointestinal: hepatitis, cholestatic jaundice. Hemato'ogic: hemolytic 
anemia. Renal: rarely, interstitial nephritis. Skin and Appendages: erythema multiforme and Stevens- 
Johnson syndrome, rarely reported. 
Adverse Laboratory Events (Seen During Clinical Trials): Of the studies tegoed. including that of 
nosocomial lower respiratory tract infections in which a higher dose of ZOSYN was used in combination 
with an aminoglycoside, changes in laboratory parameters, without regard to drug relationship, include: 
Hematologic: decreases in hemoglobin and hematocrit, thrombocytopenia, increases in platelet count, 
eosinophilia, leukopenia, neutropenia. The leukopenia/neutropenia appears to be reversible and most 
frequently associated with prolonged administration, i.e., 221 days of therapy. These patients were 
withdrawn from therapy; some had accompanying systemic symptoms (@.9.. fever, rigors, chills). 
Coagulation: positive direct Coombs’ test, prolonge lat time, prolonged partial ttromboplastin 
time. Hepatic: transient elevations of AST (SGOT), ALT (SGPT), alkaline phosphatase, bilirubin. Renal: 
increases in serum creatinine, blood urea nitrogen. Urinalysis: proteinuria, hematuria, pyuria. 
Additional laboratory events include abnormalities in electrolytes (i.e.. increases and decreases in sodium, 
potassium, and calcium), hyperglycemia, decreases in total protein or albumin. 

he following adverse reaction has alsc been reported for PIPRACIL® (sterile piperacillin sodium): Skeletal: 
prolonged muscle relaxation (See PRECAUTIONS—ODrug Interactions.) 
OVERDOSAGE 
Information on overdosage of ZOSYN in humans is not available. 
Excessive serum levels of either piperacillin or tazobactam may be reduced by hemodialysis. No specific 
antidote is known. As with other penicilins. neuromuscular excitability or convulsions have occurred 
foliowing large intravenous doses, primarily in patients with impaired renal function. 
In the case of motor excitability or convulsions, general supportive measures, including administration of 
anticonvulsive agents (e.9., diazepam or barbiturates) may be considered. 
SCLINITEST® and DIASTIX® are registered trademarks of Ames Division, Miles Laboratories Inc. 
*TES-TAPE® is a registered trademark of Eli Lilly and Company. 
This Brief Summary is based on ZOSYN direction circulars CI 4630-2 and Cl 4813-1 (Revised farch 25, 1999). 


LEDERLE PIPERACHLIN, INC 
Carolina., Puate Rico 00987 


References: 1. Kuck NA, Jacobus NV, Spengler MD, et ai. in vitro activity of piperacillintazobactam against 
isolates from patients enrolled in clinical trials. Int J Antimicrob Agents. 1996:7:15-21. 2. Settle CD, Wilcox 
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following treatment with cefotaxime or piperacillin-tazobactam. Aliment Pharmacol Ther, 1998:12:1217- 
1223. 3. Nord CE, Brismar B, Kasholm-Tengve B. et al. Effect of piperacillin/tazobactam therapy on 
intestinal microflora. Scand J infect Dis. 1992:24:209-213. 4. Donskey CJ, Schreiber JR, Jacobs MR, et al. 
A polyclonal outbreak of predominantly vanB vancomycin-resistant enterococci in northeast Ohio. Clin 
Infect Dis. 1999;29:573-579. 
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Summaries for Patients are a service 

provided by Annals to help patients 
better understand the complicated 

and often mystifying language of 
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The full report is titled 
“Low-Dose Prednisone Therapy 
for Patients with Early Active 
Rheumatoid Arthritis: Clinical 
Efficacy, Disease-Modifying 
Properties, and Side Effects. A 
Randomized, Double-Blind, 
Placebo-Controlled Clinical 
Trial.” It is in the 1 January 2002 
issue of Annals of Internal 
Medicine (volume 136, pages 
1-12). The authors are 

AA van Everdingen, JWG Jacobs, 
DR Siewertsz van Reesema, 

and JWJ Bijlsma. 


Prednisone for Rheumatoid Arthritis 


What is the probiem and what is known about it so far? 

Rheumatoid arthritis (RA) is a chronic disease that causes painful, swollen, and deformed 
joints. It is caused by inflammation of the tissue linings (membranes) of joints and most 
often affects many sraall joints of the hands and feet, but may develop in any joint. People 
with RA usually have chronic joint pain and stiffness. There is no cure for RA, but signs 
and symptoms can be treated. Persistent arthritis is painful and destroys joints, and about 
1 in 10 persons with RA may eventually become severely disabled from joint destruction. 
Several powerful drugs, named disease-modifying antirheumatic drugs (DMARDs), reduce 
both symptoms and the risk for permanent joint damage. Other drugs, known as 
glucocorticoids (prednisone), reduce inflammation and improve symptoms. Recent studies 
suggest that prednisone also can help prevent joint damage in patients who are taking 
DMARDs. Whether prednisone prevents joint damage in patients who do not use 
DMARDs is unclear. 


Why did the researchers do this particular study? 
To see whether low doses of prednisone prevent joint damage in adults who have early 
active RA but have little joint damage and use no DMARDs. 


Who was studied? 
81 adults who had had RA for less than 1 year. None had been treated with DMARDs. 
Most (64%) were women, and the average age was about 60 years. 


How was the study done? 

Patients were randomly assigned to receive prednisone (10 mg daily) or placebo (dummy 
pill) for 2 years. Neither the patients nor their physicians were told who got prednisone or 
dummy pills. To measure the effect of treatment, the authors assessed joint symptoms and 
x-rayed the joints every 6 months. 


What did the researchers find? 

At 6 months, patients who took prednisone had fewer symptoms (joint stiffness, swelling, 
and tenderness) and better grip strength. During the study, they also used fewer additional 
therapies (for example, nonsteroidal anti-inflammatory drugs) than patients given dummy 
pills. One and 2 years after starting treatment, x-rays showed less joint damage with 
prednisone than with dummy pills. Five patients given prednisone and 2 patients given 
placebo developed fractures in the small bones of their backs. 


What were the limitations of the study? 

This study was started almost 10 years ago, before doctors routinely used DMARDs for all 
patients with RA. Also, patients in this study received only calcium to prevent thinning of 
their bones and fractures. Using newer therapies in addition to calcium might prevent 
fractures related to prednisone. Finally, the authors did not test the effect of even lower 
doses of prednisone, such as 2.5 or 5 mg daily. 


What are the implications of the study? 
Prednisone in dosages of 10 mg daily improves symptoms in patients with early active RA 
and prevents progression of joint damage, but it also increases risk for bone fractures. 


Summaries for Patients are presented for informational purposes only. These summaries are not a substitute for advice from your own medical 
provider. If you have questicns abour this material, or need medical advice about your own health or situation, please contact your physician. 
The summaries may be repradiiced for not-for-profit educational purposes only. Any other uses must be approved by the American College of 
Physicians~American Societe ef Internal Medicine. 
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TOPROL-XL is contraindicated in severe bradycardia, heart block 
greater than first degree, cardiogenic shock, decompensated cardiac 
failure, and sick sinus syndrome (unless a permanent pacemaker 
is in place). 


Patients taking TOPROL-XL should avoid abrupt. cessation of 
therapy. Following abrupt cessation of therapy with certain beta- 
blocking agents, “exacerbations of angina pectoris and, in some 
cases, myocardial infarction have occurred. The dosage should be 
reduced gradually over a 1- to 2-week period, and the patient should 
be carefully monitored. Please see brief summary of full Prescribing 
| Information, including boxed WARNING, on adjacent page. 





Low-dose, scored, 
25-mg tablet 
for heart failure 


(© TOPROL-XL is indicated for 


the treatment of hypertension. 
It may be used alone or in 
combination with other 
antihypertensive agents 


(O TOPROL-XL is indicated in 


© 


the long-term treatment of 
angina pectoris 

TOPROL-XL is indicated for the 
treatment of stable, symptomatic 
(NYHA Class II or II) heart 
failure of ischemic, hypertensive, 
or cardiomyopathic origin. It 
was studied in patients already 
receiving ACE inhibitors, 
diuretics, and, in the majority 
of cases, digitalis 

The recommended starting dose 
of TOPROL-XL is 25 mg once 
daily for 2 weeks in patients with 
NYHA Class II heart failure and 
12.5 mg once daily in patients 
with more severe heart failure. 
The dose should then be doubled 
every 2 weeks to the highest 
dosage level tolerated or up to a 
maximum dose of 200 mg 


© Worsening cardiac failure may occur during uptitration of TOPROL-XL. (See DOSAGE AND ADMINISTRATION 
in brief summary of full Prescribing Information.) Patients should be advised to consult their physician if they 
experience signs or symptoms of worsening heart failure such as weight gain or increasing shortness of breath 


Consistent 24-hour {},-blockade G 


TOPROL-XL is a registered trademark of the AstraZeneca group of companies 
I I 
2001 AstraZeneca LP. All rights reserved 203085 601 


Once-a-day 
TOPROLXL 
(metoprolol succinate) 5o ms 


100 mg 


extended-release tablets. 200 ma 


TOPROL-XL° 


(metoprolol succinate) 


EXTENDED-RELEASE TABLETS 
TABLETS: 25 MG, 50 MG, 100 MG, AND 200 MG 


BRIEF SUMMARY: For full Prescribing information. see package insert. 
INDICATIONS AND USAGE Hypertension: Toprol-XL is ndi- 


cated : the treatment of hypertension. It may be used alone or in combination 
tihypertensive agents. Angina Pectoris: Toproi-XL is i 
cated in the iong-term treatment of angina pectoris. Heart Failure: To 
XL is indicated tor the treatment of stabie, symptomatic (NYHA Class {1 or ii} 
heart failure of ischemic, hypertensive. or cardiomyopathic origin. it was 
Studied in patients already receiving ACE inhibitors. diuretics. and. is the 
Majority of cases, digitalis. In this population. Toprol-XL decreased the rate ot 
mortality plus hospitalization. largely through a reduction in cardiovascular 
mortality and hospitalizations for heart failure 

CONTRAINDICATIONS Toproi-XL is contraindicated in se 
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sated car e. and Sick sinus Syndrome (unless a permanent pacemaker 
is in place) {see WARNINGS) 
WARNINGS 






x angina een iS and in 'somn ë CASES 
eee infa n have occurred When discontinuing chronically admin- | 
istered Toprol-XL. particularly in patients with ischemic heart disease th 
dosage should be gradually reduced over a period of 1-2 weeks and the Í 
| patient s fully monitored. If angina markedly worsens or a i 
| coronary i ency develops, Toprol-XL administration should be rein- | 
| stated promptly, at feast temporarily. and other measures appropriate for the 
_ management of unstable angina should be taken. Patients should be warned | 
į against interruption or discontinuation of therapy without the physician's | 
| advice Because coronary artery disease is common and may be unreceg- | 
“nied, ‘ay he prudent not to discontinue Toprol-XL therapy abruptly even 
| in pati ents treated only for hypertension 


Bronchospastic Disease: PATIENTS WITH BRONCHOSPASTIC DISEASES 

SHOULD, IN GENERAL, NOT RECEIVE BETA-BLOCKERS 

Because of its relative beta, selectivity. however, Toprol-XL may 

be used with caution in patients with bronchospastic disease 

who do not respond to. of cannot tolerate. other antihypertensive 

treatment. Since beta -selectivity is not absolute, a betay-stimu- 

lating agent should be administered concomitantly. and the 

lowest possibie dose of Toprol-XL should be used (see DOSAGE 

AND ADMINISTRATION). Major Surgery: The necessity or desir- 

ability of withdrawing beta-blacking therapy prior to major 

surgery 18 controversial: the impaired ability of the heart to 

respond to reflex adrenergic stimuli may augment the risks of 

General anesthesia and surgical procedures. Toprol-XL like other 

beta-blockers, is a competitive inhibitor of beta-receptor 

agonists, and its effects can be reversed by administration of 

such agents, eg.. dobutamine or isoproterenol. However. such 

patients may be subject to protracted severe hypotension. Difficulty in 

restarting and maintaining the heart beat has also been reported wath deta- 

blockers. Diabetes and Hypoglycemia: Toprai-XL should be used with caution 

in diabetic patients if 4 beta-blocking agent is required. Beta-blockers may 

mask tachycardia occurring with hypoglycemia. but other manifestations such 

as dizziness and sweating may not be significantly affected. Thyratoxicosis: 

Beta-adrenergic blockade may mask certain clinical signs (e g.. tachycardia) of 

hyperthyroidis m. Patients suspected of developing thyrotoxicosis should be 

managed carefully to avoid abrupt withdrawal af beta-blockade which might 

precipitate a thyroid storm. 

PRECAUTIONS General: Toprol-XL shouid be used with caution in 

Patients with impaired hepatic function. Worsening cardiac failure may occur 

during up-titration of Toprol-XL. tf such symptoms occur, diuretics should be 

increased and the dose of Toprol-XL should not be advanced unt chnical 

stability 1s restored {see DOSAGE AND ADMINISTRATION). It may be neces- 

sary to lower the dose of Toprol-XL or temporarily discontinue it. Such 

episodes Go not preclude subsequent successtul titration at Toprol-XL 

Information for Patients: Patients shouid be advised to take Toprol-XL 
egularly and contin fy. as directed. preferably with or immediately 

folowing meals. If a dose should be missed, the patient shouid take oniy the 

next scheduled dose ling it}, Patients should not interrupt or 

discontinue Topre isulting the physician. Patients should be 

advised (1) to avoid operating automobiles and machinery or engaging in other 

tasks requiring alertness until the `s response to therapy with Toprot-XL 

has been determined, (2) to contact the physician if any difficulty in breathing 

occurs: {3} to form the physician or dentist before any type of ery that he 

or she is taking Toprol-XL. Heart failure ¢ s should be advised to consult 

their physician if they experience signs or symptoms of worsening heart failure 

such as weight gain or increasing shortness of breath Laboratory Tests: 

Clinical labaratory findings may include elevated levels of serum transaminase. 

alkaline natase. and lactate dehydrogenase. Drug Interactions: 

Catecholamine-depieting drugs (€.4.. reserpine) may have an additive elfect 

when given with beta-blocking agents. Patients treated with Topro!-XL plus a 

catecholamine depletor should therefore be closely observed for evidence 



















































































n. Drugs that inhibit CYP2D6 such as quinidine 

ne. and propatenone are likely to increase metoprolol concentration. In 
healthy subjects with CYP2D6 extensive metabolizer phenotype. coadministra- 
tion of quinidine 100 mg and immediate release metoprolol 200 mg. tripled the 
concentration of S-meteprolol and doubled the metoprolol elimination haif-iite 
In four patients with cardiovascular disease. coadministration of propafenone 
150 mg tid. with immediate release metoprolol 50 mg Lid res teb- to 
five-fold increases in the steady-state concentration of metoprolol. These 
increases in plasma concentra! 
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Fertili ity: Long-term studies in animals have been conducted te e 
carcinogenic potential of metoprolol tartrate. In 2 
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macrophages i se in biliary hyperplasia 
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60-kg patient). benign ung AA “(sa ali aean occurred more 
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a snebine “mutagenicity test. and a r 
tic interphase nuclei and metoprolol succinate {a 
rosome mutag testi were negative No 
due to metoprat was observed in a study 
deses up to 22 times, on a mg 


anomaly test 
Saimoneliaimam 
evidence of impaired f 
performed in rats a 
200 mg in a 60-kg 








basis, the | he daly dose of 

200 mg in a 60-kg patient. Distribution studies in mice confirm exposure of the 
fetus when meto; ate is administered to the pregnant anima. These 
studies have reveal of teratogenicity. There 
are no adequate an nt women. Because 
animal reproduction studies ate not always of human response. this 
drug should be used during pregnancy o jearly needed Nursing 
Mothers: Metop! excreted in breast small quantites. An 
infant consu ould receive a dose of iess than 
s! ol-XL is administered 

to a nursing woman Pediatric Use: “Salat and sacle in pediatric 
patients have not established Geriatric Use: Clinica! stu ol 
Toprol-XL in hypertension did not include sufficient numbers of subjects aged 
65 and over to determine whether they respond differently from younger 
subjects. Other al expenence in hypertensive patients has not 
identified differences ir responses between elderly and younger patients. Of the 
1.990 patients allure randomized to Toprel-XL in the MERIT-HF trial 
50% (990) were 85 years of age and oider and 12% (238) were 75 years of age 
and older. There were so notable differences in efficacy or the rate of adverse 
events between older ind younger patients. in general. dose selection for an 


k Once-a-day 





































TOPROLXL 





ng in the MERIT-HF Stu 

p and Greater Than Pla 

Toprol-xi 
N=1990 


Adverse Events Oce: 
in the Toprol-XL Gr 






tan incidence > 1% 

y More Than 0.5% 
Placebo 
Ne2001 

a OF patients 
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Other adv Ñ 
on N with 0.5 y 
arovascular disorder, chest pam, dyspnea/dyspnea agar 


and as comman 
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gary artery disorder. ventricular tachycardia/arrhythmia aggravated. 
hypotension. diabetes meliitus-diabetes mellitus aggravated, abdominal pain 
and fatigue. Post-Marketing Experience: lowing adverse reac- 


tk 





have been reported in post-marketing use Gastrointestinal’ hepatitis: 
Adusculoskeletal anthraigia 

OVERDOSAGE Acute Toxicity: Ther 
overdosage with Toprol-XL a 
“ith the exe 







nave ‘been a few reports of 
f as 

obtained with this drug. w gy data. However 
since Toprol-XL {metoprolol succinate salt) contains the same active moiety 
metoprolol. as conventional metoprolol tablets (metoprolol tartrate salt}, the 
erdosage for metoprolol conventional tablets are 











recommendations of 
applicable to Toprel-XL. Signs and Symptoms: Overdosage of Topral- 
XL may lead to severe hypotension. suus bradycardia. atrioventricular block. 
heart failure, cardiogenic shock ronchospasm. impairment of 
consemusness‘coma. nausea. v miting. and cyanosis. Treatment: in 
general, patients with acute or recent myocardial infarction or congestive h 
failure may be more hemody hi 
be treated accordingly. When possible the patient shouid be treated 
intensive care condifions. On the basis of the nacologic actions of meto- 
proto! the following general measures should be employed: Elimination of the 
Drug: Gastric lavage should be performed. Bradyeardia: Atropine should be 
administered. If there is ne response to vagal blockade, isoproterenol should 
be administered cautiously. Hypotension: A vasapressor should be adminis- 
tered. e.g. levarterenol or dopamine. Bronchospasm: A betay-stimulating 
agent and/or a theophylline denvative should be administered. Cardiac 
Failure: A digitalis glycoside and diuretics should be administered. in shock 
resulting from inadequate cardiac contractility. administration of dobutamine. 
isoproterenol or glucagon may be considered 
DOSAGE AND ADMINISTRATION Topral-Xt is an 
extended release tablet intended for once-a-day administranon 
When switching from immediate reiease metoprolol tablet to 
Toproi- XL. ame total daily dose af Toprol-XL should be used 
As with immediate release metoprolol, dosages of Topro!-XL 
Should be individualized and titration may be needed in some 
patients. Toprol-XL tablets are scored and can be divided: 
however, the whole or half tablet shouid be swallowed whole and 
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25m not chewed or crushed. Hypertension: The usual intal 
(meto rolol succinate g dosage is $0 to 100 mg daily in a single dase. whether used alone 
50 MQ or added to a diuretic. The dosage may be increased at weekly (or 
100 mg tonger) intervais unti! optimum blood pressure reduction 1s 
boe tablets 200 mg — achieved. In general. the maximum effect of any given dosage 


elderly patient should 3e cautious, usually starting at the low end of the dosing 
range, reflecting greater frequency of decreased hepatic. renal. or cardiac func- 
tion. and of concomitant disease or other drug therapy. Risk of 
Anaphylactic Reactions: While taking beta-biockers, patients with a 
history of severe a etic reactions to a variety of allergens may be more 
reactive to re nge, either accidental, diagnostic, or therapeutic 
Such patients may be Sspansive to the usual doses of epinephrine used to 
treat allergic reaction 
ADVERSE REACTIONS Hypertension and Angina: Mo 
adverse effects have been mild and transient. The following adverse reacti a 
have been reported fo: metoprolol tartrate. Central Nervous System: Tiredness 
ang dizziness curred in about 16 of 100 patients. Depression has been 
reported in about 5 of 100 patients. Mental contusion and short-term memory 
loss have been reported. Headache, somnolence. nightmares. and insomnia 
have also been reported Cardiovascular: Shortness of breath and bradycardia 
have occurred m approximately 3 of 100 patients. Cold extremities: arteria! 
insufficiency, the Raynaud type: palpitations, congestive heart 
failure: periph ral e ma syncope: chest pain: and hypotension have bee 
reported in about 1 ct 100 patients (see CONTRAINDICATIONS. WARNINGS 
and PRECAUTIONS). Respiratory: Wheezing (bronchospasm) and dyspnea 
have been reg n about 1 of 100 patients (see WARNINGS). 
Gastrointestinal: a has occurred n about 3 of 100 patients. Nausea. dry 
mouth. gastri fipation, flatulence. digestive tract disorders. and 
heartburn ha ported in about 1 of 100 patents. Hypersensitive 
Reactions: Pruntus or rash have occurred in about 5 of 100 
Worsening of p s Has also been reported. Miscellaneous: 
disease has been repcrted in fewer than 1 of 100.000 patients. Musculoskeletal 
pain, blurred ased libido ai s have also been reported 
There have been Cia. agranulocytosis. and dry 
eyes. Discontinuation of the drug should be considered if any such reaction 1s 
nat otherwise exp! The eculomucocutaneou' rome associated with 
the beta-blocker prac:olol has not been reported with metoprolol. Potential 
erse Reactions: A variety of adverse reactions not listed above have 
been feparied vath beta-adrenergic blocking agents and should be 
considered pote! e reactions to Tepre!-XL. Central Nervous System: 
Reversibie Psion progressing o catatoma: an acute reve 
syndrome charact 
memory fos 
performance 
block { 
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a Herens Reactions: 
Fever combined w with g and sore gaspasm, and respirator: 
eke Heart rt Failure: Ín the MERIT-HF stu dy. serious adverse events 
n ol study medication s 
aparing Toprol-XL in < 
n dose 159 mg once-daily} i 
L patients discontinued for adverse events vs 
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jeve wili be apparent after 1 week of therapy. Dosages above 400 
mg per day have net been studied. Angina Pectoris: The dosage of 
Toprol-Xl shouid be individualized. The usual initial dosage 1s 100 mg daily, 
given in a single dose. The dosage may be gradually increased at weekly inter- 
vais until optimum clinical response has been obtained or there is 2 
pronounced stowing of the heart rate. Dosages above 400 mg per day have not 
been studied. If treatment is to be discontinued, the dosage should be reduced 
gradually over a period of 1-2 weeks isee WARNINGS). Heart Failure: 
Dosage must be individualized and closely monitored during up-titration, Prior 
to initiation of Toprol-XL. the dosing of diuretics. ACE inhibitors, and digitalis (it 
used) should be stabilized. The recommended starting dose of Toprol-XL is 
25 mg once daily for two weeks in patients with NYHA class 1I heart failure and 
12.5 mg once daily in patients with more severe heart failure. The dose should 
then be doubled every two weeks to the highest dosage level tolerated by the 
patient or up to 200 ik oi Hate If transient Aiba of heart tess 
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HOW SUPPLIED Tabiets containing metoprolol succinate equivalent to the 
ndicated weight of metoprolol tartrate, USP. are white. biconvex. film-coated 
and scored 











Packages 0 af 


Tablet Shape Engraving NOC 100 
saadi - Š MEE zan 0186- el NBC 2186: at 
25 mg” Oval E 1088-05 | 1088-39 
50 mg Round me 1090-05 | 1090-39 
100 mg Round A 1092-05 1092-39 
200mg Ova 1094-05 NA 








“The 25 mg tablet is scored on beth sides 
Store at 25°C (77°F) aah permitted to 
Controlled Room Temper 





15-30°C (59-86°F), (See USP 


it trademarks are the property of the AstraZeneca groui 
straZengca 2001 

Manufactured for: AstraZeneca LP 

Wilmington. DE 19850 

By: AstraZeneca AB 

5-151 85 Södertälje, Sweden 

Made in Sweden 
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AVANDIA 


Directly targets insulin resistance 


As initial therapy 


In combination with metformin’ or sulfonylureas’ 


Experience you can count on 
Over 12.5 million Rxs with over 2.5 million patients * 


Over 2 years on the market * 


* Based on overall physician population, Scott-Levin SPA, August 2001; NDC, August 2001, plus nonretail 
t Patients who received Avandia 8 mg qd or Avandia 4 mg bid plus 2.5 g/day of metformin for at least 24 months dusing 2 double-blind, placebo-cont 


t Patients who received Avandia 2 mg bid plus glyburide for at least 24 months during a double-blind, 26-week study and its open-label exter 


Reference: 
1. Data on file, GlaxoSmithKline. 
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Low-Dose Prednisone Therapy for Patients with Early Active 
Rheumatoid Arthritis: Clinical Efficacy, Disease-Modifying Properties, 


and Side Effects 


A Randomized, Double-Blind, Placebo-Controlled Clinical Trial 


Amalia A. van Everdingen, MD; Johannes W.G. Jacobs, MD, PhD; Dirk R. Siewertsz van Reesema, MD; and Johannes W.J. Bijlsma, MD, PhD 


Background: Oral glucocorticoids combined with disease-mod- 
ifying antirheumatic drugs are beneficial and retard radiologic joint 
damage in rheumatoid arthritis. 


Objective: To investigate the clinical efficacy, disease-modifying 
properties, and side effects of low-dose glucocorticoids as mono- 
therapy for previously untreated patients with early active rheu- 
maitoid arthritis. 


Design: 2-year randomized, double-blind, placebo-controlled 
clinical trial. 


Setting: 2 outpatient rheumatology clinics. 


Patients: 81 patients with early active rheumatoid arthritis who 
hac not been treated with disease-modifying antirheumatic drugs. 


Intervention: 41 patients were assigned to 10 mg of oral pred- 
nisone per day, and 40 were assigned to placebo. Nonsteroidal 
anti-inflammatory drugs were allowed in both groups. After 6 
months, sulfasalazine (2 g/d) could be prescribed as rescue med- 
ication. 


Measurements: Clinical variables were assessed at baseline and 
every 3 months; radiologic studies were performed every 6 
months. Adverse effects were documented every 3 months. 


Results: In the first 6 months, the prednisone group showed 
more clinical improvement than the placebo group. This effect was 
not seen after 6 months except in grip strength and the 28-joint 
score for tenderness. Use of additional therapies was significantly 
less common in the prednisone group, particularly in the first 6 
months. More than 65% of those who completed the study were 
not taking sulfasalazine. After month 6, radiologic scores showed 
significantly less progression in the prednisone group than in the 
placebo group. No clinically relevant adverse effects were ob- 
served, except for a higher incidence of osteoporotic fractures in 
the prednisone group. 


Conclusions: Prednisone, 10 mg/d, provides clinical benefit, 
particularly in the first 6 months, and substantially inhibits pro- 
gression of radiologic joint damage in patients with early active 
rheumatoid arthritis and no previous treatment with disease- 
modifying antirheumatic drugs. Because of their limited disease- 
modifying effects, glucocorticoids should be combined with 
diseas2-modifying antirheumatic drugs in patients with rheuma- 
toid arthritis. 


Ann Intern Med, 2002;136:1-12. www.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 
See editorial comment on pp 76-78. 





D: treatment for rheumatoid arthritis usually con- 
sists of a combination of a nonsteroidal anti- 
inflammatory drug (NSAID) and a disease-modifying 
antirheumatic drug (for example, sulfasalazine, metho- 
trexate, gold salt, or a combination). New biological 
agents, such as tumor necrosis factor-a blocking agents 
and interleukin-1 receptor antagonists, appear promis- 
ing (1, 2). Glucocorticoids have had a special place in 
the treatment of rheumatoid arthritis since the publica- 
tion of the report by Hench and coworkers showing that 
cortisone dramatically alleviated the symptoms of rheu- 
matoid arthritis by inhibiting inflammation (3). This 
period of enthusiasm in the 1950s was followed by a 
long period in which glucocorticoids were applied cau- 
tiously for rheumatoid arthritis because of their many 
side effects and the recognition that inhibition of in- 


flammation is not necessarily associated with retardation 
of joint damage (4). 

Ongoing research on glucocorticoids in rheumatoid 
arthritis focused on both inflammation and joint dam- 
age. Some recent studies showed that glucocorticoids 
reduced the progression of joint damage when added to 
therapy with disease-modifying antirheumatic drugs. 
These findings suggested that glucocorticoids might also 
have disease-modifying properties. If this could be con- 
firmed, glucocorticoids might be used more often, espe- 
cially since potential serious adverse effects of glucocor- 
ticoid therapy are more easily managed today (5). 
Secondary osteoporosis is inhibited by potent bisphos- 
phonates, and gastrointestinal complications of glu- 
cocorticoid therapy, especially in combination with 
NSAIDs, can be reduced by misoprostol, proton-pump 
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inhibitors, or cyclooxygenase-2 selective NSAIDs. As 
yet, disease-modifying properties of low-dose glucocor- 
ticoids as monotherapy for patients with early rheuma- 
toid arthritis have not been investigated. The aim of our 
study was to investigate the clinical efficacy, d:sease- 
modifying properties, and side effects of low-dose glu- 
cocorticoids as monotherapy for previously unt-eated 
patients with early active rheumatoid arthritis. 


METHODS 
Patients 

From October 1992 through October 1995, all 
consecutive outpatients at the rheumatology depart- 
ments of the Deventer and Zutphen Hospitals, the 
Netherlands, who were at least 18 years of age and had 
early previously untreated rheumatoid arthritis (disease 
duration < 1 year) that satisfied classification criteria 
were invited to participate in the study (6). To be in- 
cluded, patients had to have active disease, which was 
defined as the presence of at least two of the following 
three criteria: 1) early-morning stiffness lasting 30 min- 
utes or longer, 2) 28-joint score for tenderness and 28- 
joint score for swelling of 3 or more, and 3) Westergren 
erythrocyte sedimentation rate of 28 mm or higher after 
1 hour (7, 8). Exclusion criteria were contraindications 
to prednisone or NSAIDs, active gastrointestinal prob- 
lems, serious complicating diseases, severe hypertersion, 
hemorrhagic diathesis, treatment with cytotoxic o- im- 
munosuppressive drugs, alcohol or drug abuse, and psy- 
chiatric or mental problems. Informed consent was ob- 
tained from all patients before participation. Of the 118 
eligible patients, 37 declined to participate (Figure 1). 


Intervention 

Pharmacy personnel at Deventer Hospital used a 
computer-generated randomization procedure to ran- 
domly assign the 81 participating patients, in bloc<s of 
10, to one of two treatment groups. One group received 
two tablets of prednisone, 5 mg, once daily at breakfast, 
and one group received placebo. The pharmacology de- 
partment at Deventer Hospital prepared and labeled the 
prednisone and placebo tablets, which were identical in 
shape and color, and distributed them to patients in 
unlabeled boxes. Only the pharmacist could access the 
allocation table. Both groups of patients received 500 
mg of elementary calcium in the evening. 
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The code of randomization was broken after 2 years 
of treatment, and the prednisone dosage was tapered. 
Surplus tablets of the study medication were counted at 
every visit, and adherence was satisfactory (96%). Use of 
NSAIDs was not regulated. Local glucocorticoid injec- 
tions were permitted only when absolutely necessary. 
Physical therapy and additional use of paracetamol were 
allowed. After 6 months, sulfasalazine (2 g/d) could be 
prescribed as rescue medication. The decision to add 
sulfasalazine was made on clinical grounds (activity of 
rheumatoid arthritis). 


Design and Setting 

The ethics committees of the University Medical 
Center Utrecht and the Deventer and Zutphen Hospi- 
tals approved the trial. The study was considered ethi- 
cally acceptable when it was designed (1989-1991); 
later, however, it became clear that irreversible joint 
damage is an early feature of rheumatoid arthritis. With 
our present knowledge, it would probably be considered 
unethical to compare the effects of prednisone and pla- 
cebo in patients who did not receive a disease-modifying 
antirheumatic drug for at least 6 months. In our study, 
sulfasalazine could be prescribed as rescue medication 
only after 6 months to avoid obscuring the effects of 
prednisone monotherapy. 


Measurements 

All clinical outcome measurements, except those for 
disability and radiologic outcomes, were performed at 
baseline and every 3 months. Disability, which was as- 
sessed with the Health Assessment Questionnaire, and 
radiologic outcomes were measured every 6 months. 
Early-morning stiffness was recorded in minutes (maxi- 
mum, 720 minutes). Morning pain and general well- 
being were assessed on a horizontal visual analogue scale 
ranging from 0 to 100 mm, with 0 representing the best 
score (no problems) and 100 representing the worst 
score. Swelling and tenderness were assessed with the 
28-joint score (7, 8). Grip strength was measured in kPa 
with a vigorimeter (range, 0 to 200 kPa); the mean of 
three measurements was calculated for each hand. Dis- 
ability was assessed with a validated Dutch version of the 
Health Assessment Questionnaire (Vragenlijst Dagelijks 
Functioneren) (9), which had a range of 0 to 3 (0 rep- 
resented the best score [no problems], and 3 represented 
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Figure 1. Trial profile. 


Patients eligible for study (n= 118) 


Declined (n = 37) 


Randomly assigned (n = 31) 





Placebo group (n = 41) 


Month 3 
Participating (n = 40) 
Dead from vasculltis (n = 1) 


Month 6 
Participating (n = 38) 
Dead from vasculitis (n = 1) 
Ischemic cerebrovascular accident (n = 1) 


Month 9 
Partictpating (n = 36) 
Ischemlc cerebrovascular accident (n = 1) 
Loss of motivation (n = 1) 


Month 12 
Partictpating (n = 35) 
Cervix carcinoma (n = 1) 


Completed trial 
at month 24 (n = 35) 


the worst score). Serum C-reactive protein level was 
measured in mg/L. 

To investigate the possible sparing effect of the trial 
medication, we recorded the use of NSAIDs and anal- 
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Prednisone group (n = 40) 


Month 12 
Participating (7 = 39) 
Loss of motivation (n = 1) 


Month 15 
Participating (n = 38) 
Emigrated (n = 1) 


Month 21 
Participating (n = 36) 
Dead from myocardial Infarction (7 = 1) 
Alcohol abuse (7 = 1) 


Completed trial 
at month 24 (7 = 36) 


gesics, the frequency of intra-articular corticosteroid in- 
jections, and the use of physiotherapy. The patients re- 
corded the use of NSAIDs, analgesics, and physical 
therapy in standardized patient diaries. To calculate the 
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use of NSAIDs and to compare different NSAIDs, we 
arbitrarily chose naproxen as a reference. One thousand 
mg of naproxen was defined as 1 unit and was consid- 
ered to be approximately equivalent to 600 mg of aza- 
propazone, 100 mg of diclofenac, 200 mg of flurbipro- 
fen, 1600 mg of ibuprofen, 100 mg of indome-hacin, 
200 mg of ketoprofen, 15 mg of meloxicam, 1090 mg 
of nabumetone, 20 mg of piroxicam, and 600 mg of 
tiaprofenic acid. Every 3 months, the first author re- 
corded use of intra-articular corticosteroid injections. 

Radiologic outcome measures were erosions, joint 
space narrowing, and the total score for both (range, 0 
to 448). The total score is the sum of the erosions and 
narrowing scores in 44 joints in the hands and feet, 
assessed on plain radiography and scored with tae van 
der Heijde modification of the Sharp method (1), 11). 
Radiologic outcome measures also included the number 
of patients with erosive disease in each group and the 
number of radiologically affected joints per patient. 

Radiographs were taken at entry and every 6 
months. An assistant prepared the radiographs to be 
read, and all identifying patient data on the radiographs 
were concealed from the readers. The readers had no 
knowledge of patient identity when they scored the ra- 
diographs. Radiographs were read in random patient or- 
der and were scored for each patient in temporal order. 
Scoring in temporal order clearly has advantages, as a 
comparative study has shown (11). However, with this 
method, scores can either be stable or increase: a de- 
crease (indicating improvement) is not possible. The 
first author and an independent radiologist viewed all 
available radiographs at one center. When the readers’ 
total scores for individual cases differed by 25% or 
more, agreement was reached through discussior. Joint 
damage was defined as a score that exceeded 0. To cor- 
rect for possible differences between the two treatment 
groups in the number of patients who developed little or 
no joint damage, we also analyzed data only from pa- 
tients who developed joint damage. Furthermore. radio- 
logic damage was also analyzed with a cutoff point of 4 
modified Sharp units. A score of 0 to 3 was inte-preted 
as no damage, and scores of 4 or greater were inte-preted 
as joint damage. This cutoff point seems to reflect clin- 
ically relevant change (12) and was also used in our 
study to define erosive rheumatoid arthritis. 

At the start of the study and every 3 months for 2 
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years, standardized lists were used to document adverse 
effects. We noted the occurrence of infections and the 
use of antibiotics; the latter was checked at the patient’s 
pharmacy. For hypertension, the first author used a sin- 
gle device to measure blood pressure in mm Hg. For 
steroid diabetes, serum glucose level was measured in 
mmol/L. Hyperglycemia was defined according to the 
World Health Organization standard: postprandial, a 
glucose level of at least 11.0 mmol/L (198 mg/dL), and 
fasting, at least 6.6 mmol/L (119 mg/dL). Urinary glu- 
cose level was measured by using a semiquantitative 
method (dipstick). A value less than 2.7 mmol/L (49 
mg/dL) was considered negative, a value of 2.7 to 5.5 
mmol/L (50 to 99 mg/dL) was considered a trace, a 
value of 5.6 to 16.6 mmol/L (100 to 299 mg/dL) was 
considered 1+, a value of 16.7 to 54.9 mmol/L (300 to 
989 mg/dL) was considered 2+, and a value of 55 
mmol/L or greater (2990 mg/dL) was considered 3+. 
To assess weight gain, body weight in kg was deter- 
mined with a standardized scale. Gastrointestinal bleed- 
ing, ulcers, and peptic symptoms were documented, and 
the decision to perform gastroscopy was made clinically. 
Skin disorders were documented, and additional derma- 
tologic expertise was requested when necessary. Hemo- 
gram and laboratory variables for kidney and liver func- 
tion were assessed to monitor for hematologic and 
biochemical abnormalities. For eye disorders, symptoms 
and abnormalities were documented; when necessary, 
additional ophthalmologic expertise was requested. 
Neuropsychological disorders were recorded. 

To assess for osteoporosis, we obtained a radiograph 
of the spine at baseline and every 6 months for 24 
months. We examined vertebrae Th12 through L5. The 
first author and an independent rheumatologist scored 
the vertebrae blind, according to the method of 
Kleerekoper (13). This method is based on naked-eye 
inspection of the vertebrae and comparison of each ver- 
tebra with the vertebrae below and above. If an abnor- 
mal shape is noticed, the anterior, middle, and posterior 
heights of that particular vertebra are measured with a 
ruler. The mean of the heights measured by the two 
authors was used. The scoring system is as follows: 0 
(normal shape and dimensions), 1 (only endplate defor- 
mity, middle height, <85%), 2 (anterior wedge defor- 
mity, anterior height, <85%), and 3 (compression de- 


formity, all 3 heights, <85%) (13). 
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Statistical Analysis 

All statistical analyses evaluating the effect of treat- 
ment were performed according to the intention-to-treat 
principle. For the 10 patients who withdrew during the 
study, the outcomes of the last measurements were car- 
ried forward, with the exception of the radiologic scores. 
For radiologic scores, missing data were estimated by 
using individual progression, as indicated by available 
scores; if the last measurements had been carried for- 
ward, the protective effect of medication on the joints 
would have been overestimated. Also, “on treatment” 
analyses were performed to validate the procedures used 
to estimate the missing data. For radiologic joint dam- 
age, which is in itself a cumulative score, and the sec- 
ondary outcome measures (disability and grip strength), 
mean differences in changes from baseline between the 
two groups were tested at 24 months with two-sided 
t-tests or the Mann—Whitney U-test, where appropriate. 
For the other outcome measures, changes from baseline 
over time (24 months) were compared by using the 
change from baseline in the area under the curve (AUC) 
as a summary measure. This was done because baseline 
variables between the two groups favored the prednisone 
group, although the differences were not statistically sig- 
nificant (Table 1) (14). We divided the values for the 
change in AUC by the number of assessments at follow- 
up. Since the interval between assessments is identical (3 
months), this makes the values for the change in AUC 
identical to the mean value of the changes occurring in 
each 3-month interval at follow-up. Therefore, the val- 
ues for changes in AUC are easily interpretable. 

The values for the change in AUC in both groups 
and the means of radiologic scores for each group at 
different points in time were tested for statistically sig- 
nificant differences by using unpaired two-sided rtests 
or Mann-Whitney U-tests, where appropriate. We cal- 
culated the number of patients in each group who had 
clinically relevant improvement. Clinically relevant im- 
provement was defined as at least 20% improvement in 
the 28-joint scores for swelling and tenderness and at 
least 20% improvement in at least two of the four fol- 
lowing variables: pain, general well-being, Health As- 
sessment Questionnaire score, and C-reactive protein 
level. In repeated-measurement analyses of variance, the 
clinical outcome measurements were used to analyze the 
relationship between time (disease course) and the effect 
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Table 1. Baseline Characteristics of the 81 Patients with 
Early Rheumatoid Arthritis* 








Characteristic Prednisone Group Placebo Group 
(n = 40) (n = 41) 

Age, 7 60 = 14 64 + 12 
MaleAemale, n/n 17/23 12/29 
igM reumatoid factor, nt 29 31 
Erosive disease, nt 16 15 
Early-morning stiffness, min 100 + 62 117471 
Morning pain, mm§ 28 x 20 34 £ 25 
General well-being, mm§ 31 + 23 41 * 23 
28-Jomt score for swelling 73237 86443 
28-Jomt score for tenderness 925.7 86 + 5.0 
Grip strength, kPa 49 + 24 47 + 24 
Disabrity score| 0.8 2 0.6 4.0207 
C-reaetive protein level, mg/L 112 18 20 = 28 
Radio'agic score for hands 

and feet" ve 15221 
Hypertension, n** 5 11 
Chrorc obstructive 

pulmonary disease, n 1 2 
History of documented peptic 

ulcer, n 1 (10 years ago) 0 
Peptic symptoms treated with 

mecication, n 4 4 
Cardievascular disease, n 


| 1 (coronary bypass} 


* Values presented with a plus/minus sign are the mean SD. No statistically 
significant differences were seen between groups. 

+ Rheumatoid factor status was considered positive when the IgM rheumatoid 
factor level was 225 IU/mL. This cutoff point yielded a false-positive rest result 
for <5% of the general population. 

+A Sharp-van der Heijde erosion score of 24 was considered erosive, and a 
score of 3 to 3 was considered nonerosive. 

§ Measured with the visual analogue scale. Morning pain and general well-being 
in the pevious 48 hours were calculated on a scale from 0 to 100 mm, with 0 
representing the best score (no problems) and 100 representing the worst score. 

Measured with a Dutch version of the Health Assessment Questionnaire (9), 
Scores ranged from 0 to 3, with 0 representing the best score (no problems) and 3 
representing the worst score, 

$| Erosions and joint space narrowing were assessed by using the van der Heijde 
modification of the Sharp method (10, 11). Scor ranged from 0 (no damage} to 
448 (mazimum score for erosions and joint space narrowing in hands and feer. 
** These patients were normotensive with medication at the start of the study. 








of the medication (prednisone) on the clinical status of 
the patient. This allowed us to determine whether pa- 
tients in the prednisone group showed improvement 
sooner than patients in the placebo group. To determine 
whether outcome measurements, patients’ characteris- 
tics, side effects, and additional therapies statistically sig- 
nificantly differed between groups, we used unpaired, 
two-sided r-tests or Mann-Whitney U-tests, where ap- 
propriate, for the means and Fisher exact tests for pro- 
portions. Changes from baseline within groups were 
tested with paired t-tests or Wilcoxon signed-rank tests, 
where appropriate. All analyses were performed with the 
Number Cruncher Statistical System 97 (NCSS Statis- 
tical Software, Kaysville, Utah). 
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Table 2. Effects of Prednisone Treatment in Patients with Early Rheumatoid Arthritis* 





are 











Prednisone Group Placebo Group 95% Cl for the P Value 
(n = 40) (a = 41) Difference 
Changes from baseline 
12 months 
Radiologic damage B+ 13 15415 0.008 
Grip strength, KPA 12:2 21 —1 +19 5 to 23 0.002 
Functional disabilityt 0.1 + 0.6 0.1 + 0.6 >0.2 
24 months 
Radiologic damage 16 +23 29 +26 0.007 
Grip strength, KPA 13419 4424 0 to 19 0.05 
Functional disabilityt 0.1 + 0.7 0.0 + 0.6 >0.2 
Change In AUC at 24 months 
Early-moming stiffness, min -43 + 69 -28 + 78 >0.2 
Morning pain, mm§ =5 417 122 -2 to 15 0.14 
General well-being, mm§ —1 t24 0 +18 >0.2 
28-Joint score for swelling -244 -1+4 —1to2 >0.2 
28-Joint score for tenderness -2+4 0+5 1to5 0.01 
C-reactive protein level, g/L FLES ~Q +24 >0.2 
individual patient improvement, n/n (%) 
At 12 months 13/40 G3) 10/41 (24) —0.1 to 0.3 >02 
At 24 months 12/40 (30) 9/41 (22) -0.1 to 0.3 >0.2 
Cumulative use of additional therapy 
Patients receiving physiotherapy, n/n 
At 6 months 7/40 12/41 ~0.3 to 0.4 >0.2 
At 24 months 12/40 19/41 —0.4 to 0.0 0.17 
Physiotherapy sessions, n 
At 6 months 108 308 
At 24 months 701 774 
Patients receiving intra-articular corticosteroid injections, n/n] 
At 6 months 2/40 11/41 ~-0.4 to —0.1 0.01 
At 24 months 8/40 12/41 —0.3 to 0.1 >0.2 
Injections, n 
At 6 months 2 21 
At 24 months 17 43 
Patients taking paracetamol, n/n** 
At 6 months 23/40 23/41 —0.2 to 0.2 >0.2 
At 24 months 25/40 24/41 ~—0.2 to 03 >0.2 
Paracetamol tablets, n 
At 6 months 772 2545 
At 24 months 4237 8334 
[pa 





* Values presented with a plus/minus sign are the mean + SD. Unpaired two-sided t-tests were used for normal distribution of the data, and Mann-Whitney U-tests were 
used for non-normal distribution; in the latter cases, no 95% CIs for the difference are given. AUC = area under the curve. 
t Measured with a Dutch version of the Health Assessment Questionnaire. Scores ranged from 0 to 3, with 0 representing the best score (no problems) and 3 representing 


the worst score (9). 
+ The values for the 


is identical) to the mean 


in AUC were divided by the miba of assessments at follow-up, making them identical (since the interval between assessments [3 months] 
ue of the changes occurring in cach 3-monta interval at follow-up. This was done to simplify interpretation of the dara. 


§ Measured with the visual analogue scale. Morning pain and general well-being in the previous 48 hours were assessed on a scale of 0 to 100 mm, with 0 representing the 


best score (no problems} and 100 representing the worst score. 


{| Improvement is defined as =20% improvement in the 28-joint score for swelling and the 28-joint score for tenderness and =20% improvement in 22 of the 4 following 


variables: visual analogue scale score for 
T A corticosteroid injection was defin 


in, visual analogue scale score for general well-being, disability score, and C-reactive protein level. 
as 40 mg of triamcinolone acetonide or equivalent. 


** The use of nonsteroidal anti-inflammatory drugs is reported in Figuse 2. Two patients in cach group used additional analgesics (pentazocine, 50 mg; wramadol, 50 mg; 


or dextropropoxyphene, 150 mg). 


RESULTS 

Thirty-seven of 118 patients declined to participate 
in the study for the following reasons: a wish to become 
pregnant, concern about the side effects of glucocorti- 
coids, the inconvenience of visits to the hospital outpa- 
tient department and frequent monitoring, and unwill- 
ingness to take the 50% risk for receiving placebo. 
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Patients who declined to participate had a mean age 
(+SD) of 48 + 12 years. Twenty-five were women, 28 
had IgM rheumatoid factor, and 14 had erosive changes 
on radiographs of the hands or feet. Compared with 
study participants, patients who declined participation 
were younger and more likely to be women. Patient 
characteristics at the start of the study are shown in 
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Table 1. No statistically significant differences were seen 
between the two groups. All patients were white except 
for 2 patients in the prednisone group. 

Ten patients withdrew from the study, 4 in the 
prednisone group and 6 in the placebo group (Figure 1). 
Patients in the prednisone group withdrew because of 
emigration (1 patient at 15 months), loss of morivation 
(1 patient at 12 months), alcohol abuse (1 patient at 21 
months), and death from myocardial infarction (1 pa- 
tient at 21 months). Patients in the placebo group with- 
drew because of cervix carcinoma (1 patient lost to 
follow-up at 12 months), ischemic cerebrovascular acci- 
dents that were attributed to arteriosclerosis (1 patient at 
6 months and 1 patient at 9 months), loss of motivation 
(1 patient at 9 months), and rheumatoid arthritis vascu- 
litis (1 patient who died at 3 months and 1 patient who 
died at 6 months despite aggressive immunosuppressive 
therapy). Of the 10 patients who withdrew, | patient in 
the prednisone group (alcohol abuse) and 1 in the pla- 
cebo group (loss of motivation) received sulfasalazine as 
rescue medication at 15 and 6 months, respectively. No 
patients left the study because of adverse effects related 
to the study medication. After 6 months, 39 of the 71 
patients who completed the study (20 in the placebo 
group and 19 in the prednisone group) received sul- 
fasalazine as additional antirheumatic therapy. 


Clinical Efficacy 

For most clinical variables, the changes from base- 
line favored the prednisone group at 12 and 24 months 
but did not differ significantly between the two groups. 
Exceptions were grip strength and the 28-joint score for 
tenderness; for these variables, a larger, statistically sig- 
nificant improvement was seen in the prednisone group 
compared with the placebo group (Table 2). A statisti- 
cally significant interaction of time and medication was 
seen for three clinical variables: pain, 28-joint score for 
tenderness, and grip strength. Plots of these variables in 
time showed that this was due to more rapid improve- 
ment during the first 6 months in the prednisone group 
than in the placebo group (data not shown). Individual 
patient improvement was 33% in the prednisone group 
and 24% in the placebo group at 12 months and 30% 
and 22%, respectively, at 24 months (Table 2). 

Overall use of physiotherapy was significantly lower 
in the prednisone group than in the placebo group, es- 
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Figure 2. Cumulative mean use of nonsteroidal 
anti-inflammatory drugs (NSAIDs) in units. 
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One unit = 1000 mg of naproxen or the equivalent dose of another 
NSAID. At follow-up at all points in time, statistically significant differ- 
ences were seen between the two groups (P < 0.001 [Mann-Whitney 
U-test]}. The solid line indicates the prednisone group; the dotted line 
indicates the placebo group. Error bars represent the standard error. 


pecially in the first 6 months. At 24 months, the differ- 
ence in the total number of sessions of physiotherapy 
was not as pronounced but continued to favor the pred- 
nisone group. In the first 6 months, 2 intra-articular 
corticosteroid injections were administered in the pred- 
nisone group and 21 were administered in the placebo 
group. The total number of intra-articular injections 
given in the prednisone group at 24 months was 40% 
lower than that in the placebo group. A total of 772 
paracetamol tablets were taken in the first 6 months in 
the prednisone group compared with 2546 in the pla- 
cebo group. At 24 months, use of paracetamol in the 
prednisone group was 49% lower than that in the pla- 
cebo group. The overall use of NSAIDs over 24 months 
was also considerably lower in the prednisone group 
than in the placebo group (Figure 2). 


Disease-Modifying Properties 
Fifty patients (24 in the prednisone group [60%] 
and 26 in the placebo group [63%]) had nonerosive 
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Figure 3. Radiologic scores over time for both erosions 
and joint space narrowing in hands and feet (top). 
erosions alone (middle), and joint space narrowing alone 
(bottom). 
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disease at the start of the study. At 24 months, 30% of 
patients in the prednisone group and 22% in the pred- 
nisone group still had nonerosive disease. At baseline, 
the mean total score for radiologic outcome measures 
(the combination of the scores for joint space narrowing 
and erosions) was slightly higher for the placebo group 
than for the prednisone group, although the difference 
was not statistically significant (Table 1). From month 
12 on, radiologic scores showed significantly less pro- 
gression in the prednisone group than in the placebo 
group. Mean changes (+SD) from baseline in modified 
Sharp scores were 8 + 13 and 15 £ 15 at 12 months for 
the prednisone and placebo groups, respectively (P = 
0.008; effect size, 0.52) and 16 + 23 and 29 + 26, re- 
spectively, at 24 months (P = 0.007; effect size, 0.56) 
(Table 2). 

Radiologic scores over time are shown in Figure 3. 
At 12 months, the total mean score (+SD) for radio- 
logic damage was 19 + 19 for the prednisone group and 
30 + 28 for the placebo group (P= 0.04). At 24 
months, the scores were 27 + 28 and 44 £ 37, respec- 
tively (P = 0.02) (Figure 3, top). The mean score for 
erosions at 12 months was 11 + 13 in the prednisone 
group and 19 £ 23 in the placebo group (P = 0.08). At 
24 months, the scores were 16 + 20 compared with 
29 + 30, respectively (P = 0.04) (Figure 3, middle). 
The mean scores for joint space narrowing were 9 + 9 
in the prednisone group and 11 + 9 in the placebo 
group at 12 months (P= 0.06) and 11 + 10 and 
15 + 10, respectively, at 24 months (P = 0.02) (Figure 
3, bottom). The mean total numbers of affected joints 
per patient in the prednisone group and the placebo 
group were 10 + 7 and 13 £8 at 12 months (P = 
0.05) and 12 £9 and 16 £9 at 24 months (P= 
0.047), respectively. Similar differences in all radiologic 
scores between the two groups were found by “on treat- 
ment” analyses (7 = 71), analyses only of patients de- 
veloping joint damage, and analyses of radiologic dam- 
age with a cutoff point of 4 (0 to 3, no damage; 24, 
joint damage) (data not shown). 


All scores are means and are based on the van der Heijde modification of 
the Sharp method (10, 11). Solid lines indicate the precnisone group; 
dotted lines indicate the placebo group. Error bars represent the standard 
error. “P = 0.04; TP = 0.02. 
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Adverse Effects 

We compared body weight, serum glucose levels, 
and blood pressure at the start of the study and after 24 
months of treatment. In the prednisone group, the 
mean body weight (+SD) increased significantly from 
baseline, from 77 + 19 kg to 80 + 20 kg (P = 0.001). 
In the placebo group, no statistically significant change 
was seen. Also in contrast to the placebo group, the 
mean serum glucose level (+SD) increased significantly 
in the prednisone group, from 5.1 + 0.6 mmol/L to 
5.9 + 1.9 mmol/L (92 + 11 mg/dL to 106 + 34 mg/ 
dL) (P= 0.01). Hyperglycemia, as defined by the 
World Health Organization, developed in 2 patients in 
the prednisone group and 1 in the placebo group. The 
other variables did not change significantly in either 
group. At the start of the study, 1 patient in each group 
had one vertebral fracture (from Th12 to L5). After 24 
months, the number of new vertebral fractures was 
higher in the prednisone group than in the placebo 
group. Five patients in the prednisone group had new 
fractures in the spine; of these 5 patients, 3 had 2 single 
fracture and 2 had two fractures. The patient in the 
prednisone group with a fracture at baseline did not 
develop new fractures. In the placebo group, 2 patients 
had new vertebral fractures. One was the patient with a 
fracture at baseline who developed another fracture; the 
other patient developed three fractures. Except for one 
osteoporotic fracture of the pelvis in the prednisone 
group, no osteoporotic fractures outside the spine (fore- 
arms, ribs, pelvis, or hips) were seen (Table 3). 

Other adverse effects are shown in Table 3. There 
were minor infections in both groups. Patients in the 
prednisone group had no serious skin infections, but 
erysipelas was seen five times in 4 patients in the placebo 
group. The numbers of infections in the respiratory, 
gastrointestinal, and urinary tracts were approximately 
equal in the two groups. Three patients (1 in the pred- 
nisone group and 2 in the placebo group) developed 
peptic ulcer disease with bleeding, which was confirmed 
by gastroscopy. The numbers of patients with newly 
developed hypertension during the study were approxi- 
mately equal (7 in the prednisone group and 6 in the 
placebo group). At the start of the study, 11 patients in 
the placebo group and 5 in the prednisone group were 
normotensive because of medication for essential hyper- 
tension, and they remained stable during the study. In 
the prednisone group, 1 patient (76 years of age) died 
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Table 3. Adverse Effects and Complications 


Adverse Effect or Complication Events In the Events In the 
Prednisone Group Placebo Group 
(n = 40) (n = 41) 
n 
infections treated with antibiotics, n/n* 
Skin 0 5 (4 patients) 
Respiratory tract 13 (11 patients) 13 (9 patients) 
Intestinal tractt 4 2 
Urinary tract 3 (2 patients) 2 
Gastro ntestinal 
Stomatitist 0 4 
Nausea/vomiting 2 2 
Peptic symptoms leading to 
gastroscopy 7 3 
Ulcer with bleeding on gastroscopy 4 2 
Diarrhea 0 2 
Cardiovascular 
Newly developed hypertension 7 6 
Angina pectoris 3 3 
Myocardial infarction§ 4 0 
Ischemic cerebrovascular accident| 0 2 
Arterial occlusion in legs 0 1 
Calf vein thrombosis 0 2 
Heart rhythm disorders 4 2 
Congestive heart failure 1 4 
Ankle edema 1 0 
Skin (excluding infections) 
Ulcus cruris 3 2 
Exanthema 2 4 
Petechiae 4 1 
Ophthalmologic 
Glaucoma 1 0 
Cataract 1 1 
Vitreous humor hemorrhage] 4 0 
New osteoporotic fractures** 
Vertebral 7 (5 patients) 4 (2 patients) 
Peripheral (pelvis) 1 0 
Miscellaneous 
impctencett 0 2 
Depression 1 2 
Concentration disorders 0 1 
Cerv x carcinomat+ 0 1 
Med cation-dependent diabetes 
mellitus 2 4 
Systemic vasculltis§§ 0 2 


* The number of infections not treated with antibiotics, such as the common 
cold, was similar in both groups. 

+ No cultures were taken. 

+ Stomatitis was caused by allergy, probably to a nonsteroidal anti-inflammatory 
drug used, according to the patient’s dermatologi 

§ Cause of death. The patient was 76 years ae 

|| Cause of withdrawal from the study. The patients were 72 and 73 years of age. 

€] Probably not related to the study medication. 
** Vertebral fracrures Th12 to L5, assessed according to the Kleerekoper method 
(13). At me start of the study, one patient in each group had a vertebral fracture. 
tt Imporence was not included in the standardized diary but was spontaneously 
reported by these two patients. 
+t Cause of withdrawal from the study. 
§§ Cause of death. The patients were 62 and 78 years of age. 


after 21 months of a myocardial infarction (confirmed at 
autopsy). During the study, 3 patients (2 inthe pred- 
nisone group and 1 in the placebo group) developed 
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diabetes mellitus, which was managed with oral antidi- 
abetic agents and diet; no insulin treatment was needed. 
Except for infections, the two groups had an equal num- 
ber of adverse effects affecting the skin, which weze well 
controlled with conservative treatment. Serum amino- 
transferase levels were elevated in 1 patient in the pred- 
nisone group and 1 in the placebo group; values were 
less than two times the upper limit of normal. Mean 
serum creatinine concentration did not increase during 
the study in either group. No other biochemical or he- 
matologic abnormalities were seen during the study. 
One patient in the prednisone group had glaucoma that 
was well controlled with conservative treatment, and 1 
patient in each group had a cataract. One patient in the 
prednisone group had a hemorrhage in the vitreous hu- 
mor in the right eye that caused partial loss of vision, 
but this complication was probably unrelated to the 
study medication. No disorders of the central nervous 
system were observed. For patients with newly devel- 
oped depressive symptoms (1 in the prednisone group 
and 2 in the placebo group), no medication was needed. 


Discussion 

The Medical Research Council and Nuffield Foun- 
dation trials in the mid-1950s and mid-1960s suggested 
a possible disease-modifying role for glucocorticoids. It 
is difficult to interpret the results of these trials how- 
ever, because of the heterogeneity of the patient groups, 
the long duration of disease at the start of the studies, 
confounding by indication, and multiple concomitant 
therapies. In 1995, in a double-blind, placebo-cortrolled 
study of 128 patients with early rheumatoid acthritis 
(average disease duration, 1.3 years), Kirwan demon- 
strated a significant reduction in progression of radio- 
logic joint damage in the hands when glucocorticoids 
were added to antirheumatic treatment (15). Patients 
received prednisone (7.5 mg/d) or placebo for 2 years 
in addition to NSAIDs (95% of patients) and 
disease-modifying antirheumatic drugs (71% af pa- 
tients). After 2 years, both the total number of new 
erosions and the number of patients with erosiors were 
significantly lower in the glucocorticoid group. Clinical 
variables improved only during the first year of therapy. 
Kirwan concluded that a fixed daily dose of 7.5 mg of 
prednisone given as adjuvant therapy for early active 
rheumatoid arthritis retards radiologic progression of 
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joint destruction, However, only hands were evaluated 
for the radiologic score. In a 1998 follow-up study by 
Hickling and coworkers (16), joint destruction resumed 
after the prednisone dosage was tapered and therapy was 
discontinued. 

In 1996, Saag and associates (17) reviewed the lit- 
erature systematically and performed a meta-analysis of 
the effectiveness of low-dose glucocorticoids in rheuma- 
toid arthritis. Glucocorticoids seemed to be at least as 
effective as other therapies in improving disease activity. 
However, data were limited because the treatment epi- 
sodes were relatively short (7 months on average) and 
glucocorticoids were given late in the disease course, of- 
ten in combination with disease-modifying antirheu- 
matic drugs. 

In a randomized study of early rheumatoid arthritis, 
Boers and colleagues (18) compared the effect of sul- 
fasalazine monotherapy with that of combined therapy 
with prednisone, methotrexate, and sulfasalazine. Pred- 
nisone was started at an initial dosage of 60 mg/d, which 
was tapered in six steps over 6 weeks to 7.5 mg/d, and 
was withdrawn at week 28. The combined therapeutic 
regimen slowed radiologic damage significantly more 
than sulfasalazine alone at weeks 28, 56, and 80. 
Haagsma and coworkers (13) and Dougados and asso- 
ciates (19), however, found no differences in effect be- 
tween sulfasalazine and the combination of sulfasalazine 
and methotrexate in patients with rheumatoid arthritis. 
Therefore, the difference in effectiveness between com- 
bination therapy and sulfasalazine in the study by Boers 
and colleagues was probably due to the effect of pred- 
nisone. In addition, the combined therapy offered better 
disease control. In contrast to our present study, the 
cohort of patients with rheumatoid arthritis in the study 
by Boers and colleagues was younger and had more ac- 
tive disease. Patients received prednisone at an initial 
dosage of 60 mg/d, which was tapered; treatment was 
stopped at 28 weeks. During that 1-year study, the effect 
of combination therapy on progression of joint destruc- 
tion persisted after 28 weeks but clinical remission 
ended in most patients. 

Our study is unique because it did not include con- 
comitant therapy with disease-modifying antirheumatic 
drugs at study entry. We were therefore able to assess the 
effects of steroids on joint damage independent of 
disease-modifying antirheumatic drugs. In our study, 
most patients taking low-dose prednisone needed less 
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additional therapy and showed temporary improvement 
in most disease variables when compared with the pla- 
cebo group, although the differences were not statisti- 
cally significant for all variables. This may be due to 
more intensive use of additional therapies, including 
NSAIDs, in the control group (Table 2 and Figure 2). 
The clinical improvement seen in the studies by Kirwan 
(15) and by Boers and colleagues (18) lasted longer, for 
more than 6 months but less than 1 year, at which point 
the treatment groups no longer differed from the control 
groups. Compared with prednisone as monotherapy, 
combination of glucocorticoids with disease-modifying 
antirheumatic drugs or biological agents in early active 
theumatoid arthritis might prolong the clinical benefit. 
The remarkable retardation of radiologically detected 
joint destruction in our study was similar to that ob- 
served in the studies by Kirwan (15) and by Boers and 
colleagues (18). The difference between the two groups 
in our study even increased gradually until the end of 
the second year. We do not advocate use of glucocorti- 
coids as monotherapy, however. In our opinion, glu- 
cocorticoids, because of their limited disease-modifying 
effects, should be combined with disease-modifving an- 
tirheumatic drugs in patients with rheumatoid arthritis. 

In our study, glucocorticoid-induced osteoporosis 
was a major side effect. We prescribed calcium supple- 
mentation for all patients, but if we were performing 
this study today, we would use more intensive treat- 
ment, such as bisphosphonates. This would probably 
result in fewer signs and symptoms of osteoporosis. 

Glucocorticoids suppress a wide variety of nonspe- 
cific inflammatory responses (such as cell trafficking and 
prostaglandin production), as well as specific immune 
processes, with emphasis on cytokine modulation. At a 
cellular level, glucocorticoids inhibit the access of leuko- 
cytes to inflammatory sites; modulate the functions of 
leukocytes, endothelial cells, and fibroblasts; inhibit the 
production and functioning of a variety of proinflam- 
matory cytokines while enhancing the production of 
anui-inflammatory mediators; and suppress the synthesis 
of cartilage-degrading metalloproteases by fibroblasts 
and articular chondrocytes. Taken together, these effects 
induce the marked clinical amelioration of rheumatoid 
arthritis (21) and may also explain the protection of 
bone and cartilage against inflammation-induced degra- 
dation, which in turn may explain the drugs disease- 
modifying properties. 
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In conclusion, low-dose prednisone alleviates symp- 
toms of rheumatoid arthritis and has disease-modifying 
properties. Further investigation of long-term low-dose 
glucocorticoid therapy in rheumatoid arthritis that ex- 
amines not only symptoms but especially joint damage 
and functional outcome is needed. 
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Background: Pretreatment antimicrobial resistance has an im- 
portant impact on the efficacy of many Helicobacter pylori treat- 
ment regimens. 


Objective: To estimate the prevalence of H. pylori resistance to 
antimicrobials in the United States, to characterize risk factors 
associated with H. pylori antimicrobial resistance, and to explore 
the association between drug utilization and antimicrobial resis- 
tance patterns over time. 


Design: Meta-analysis using patient-level data. 
Setting: 20 nationwide trials of H. pylori eradication. 


Patients: 3624 men and women, each of whom contributed one 
isolate. 


Measurements: Rates of H. pylori resistance to clarithromycin, 
metronidazole, and amoxicillin, according to geographic region, 
age, sex, study year, ethnicity, ulcer status, test method, and 
study. 


Results: Overall resistance to clarithromycin, metronidazole, and 
amoxicillin was 10.1% (95% Cl, 9.1% to 11.1% [360 of 3571 


patients]), 36.9% (CI, 35.1% to 38.7% [1063 of 2883 patients]), 
and 1.4% (Cl, 1.0% to 1.8% [48 of 3486 patients]), respectively. 
In multivariable analyses, multiple risk factors were associated 
with resistance to individual agents. Clarithromycin resistance was 
significantly associated with geographic region (P = 0.050), older 
age (P < 0.001), female sex (P < 0.001), inactive ulcer disease 
(P < 0.001), and study (P = 0.010). Metronidazole resistance was 
significantly associated with female sex (P < 0.001), earlier year 
of study enrollment (P = 0.036), Asian ethnicity (P < 0.001), use 
of an epsilometer test (P = 0.002), and study (P < 0.001). Amoxi- 
cillin resistance was low and was not significantly associated with 
any risk factor. In the 1990s, when rates for use of oral macrolides 
and metronidazole were relatively stable, clarithromycin resistance 
rates were stable and metronidazole resistance rates varied. 


Conclusions: Clinicians should consider risk factors for antimi- 
crobial resistance when deciding which patients should have sus- 
ceptibility testing and when choosing appropriate H. pylori treat- 
ments in the empirical setting. 


Ann Intera Med. 2002:136:13-24. www.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 





Hien pylori is the major pathologic agent in 
the development of gastric and duodenal ulcers, 
and H. pylori eradication is known to reduce recurrence 
of peptic ulcers (1). In addition, infection has been 
linked to chronic active gastritis, gastric carcinoma, 
mucosa-associated lymphoid-tissue lymphoma, and pos- 
sibly nonulcer dyspepsia. Pretreatment antimicrobial re- 
sistance has an important negative impact on the effi- 
cacy of many H. pylori treatment regimens. Although 
researchers have attempted to evaluate H. pylori resis- 
tance in the United States (2—4), risk factors associated 
with antimicrobial resistance have not been well charac- 
terized. Identification of such risk factors is of particular 
interest in H. pylori infection, for which treatment is 
usually prescribed without knowledge of the susceptibil- 
ity of the individual patient's isolate. 

Using patient-level data, we performed a meta-anal- 
ysis to estimate the prevalence of H. pylori resistance to 


clarithromycin, metronidazole, and amoxicillin in the 
United States. The data were obtained from patients 
with ulcers who were enrolled in clinical trials between 
1993 and 1999. We also attempted to characterize risk 
factors associated with antimicrobial resistance to H. py- 
lori and explored the association between drug use and 
antimicrobial resistance patterns over time. 


METHODS 

The U.S. Food and Drug Administration (FDA) 
invited pharmaceutical companies that had H. pylori de- 
velopment programs to assist in developing a program 
for evaluating pretreatment H. pylori antimicrobial resis- 
tance in patients with ulcers. The study was called the 
Surveillance of H. pylori Antimicrobial Resistance Part- 
nership (SHARP). The pharmaceutical companies pro- 
vided information that had previously been submitted 


13 


© 2002 American College of Physicians~American Society of Internal Medicine 








ARTIC a Helicobacter pylori Resistance in the United States 


to support a new drug application or was obtained from 
other in-house data. 

The FDA requested the following data: study num- 
ber, patient identification number, date of culture, state 
in which the patient was enrolled, age, sex, ethnicity, 
ulcer status (active vs. inactive ulcer at baseline), method 
used to test for clarithromycin susceptibility, pretreat- 
ment clarithromycin minimal inhibitory concentration 
(MIC), method used to test for metronidazole suscepti- 
bility, pretreatment metronidazole MIC, method used 
to test for amoxicillin susceptibility, and pretreatment 
amoxicillin MIC. 

For our study, we included trials in which isolates 
were collected from patients with active or inactive pep- 
tic ulcer disease. According to study protocol, aa active 
ulcer was defined endoscopically as a break in the mu- 
cosa of greater than 3 mm. Patients were considered to 
have inactive ulcers if they had had ulcer disease (con- 
firmed with endoscopy or radiography) in the past 5 
years. We included only trials that enrolled patients in 
the United States or Puerto Rico. 

Susceptibility testing was performed at one of two 
major laboratories with expertise in culturing Æ. pylori 
(Veteran Affairs Medical Center-Baylor College of 
Medicine and Microbiology Specialists, Inc., both in 
Houston, Texas). At least one MIC value obtained by 
agar dilution or epsilometer test (also called E-test) had 
to be reported for clarithromycin, metronidazole, or 
amoxicillin. We used only one isolate from each: patient 
for our analysis. When MIC results were available for 
antrum and corpus biopsy specimens, the higher of the 
two values was selected. In 1 of the 20 included trials, 
susceptibility testing was performed by both agar dilu- 
tion and E-test. In 106 patients, MIC results were avail- 
able by both methods for all three drugs. For these pa- 
tients, only results obtained by agar dilution were 
included because agar dilution is the testing method pre- 
ferred by the National Committee for Clinical Labora- 
tory Standards (NCCLS). 

The NCCLS interpretative criteria for agar dilution 
were used to classify the susceptibility of isolates to cla- 
rithromycin. An MIC less than or equal to 0.25 ug/mL 
indicated susceptibility, and an MIC of at least 1 ug/mL 
indicated resistance (5). The E-test strip allows MICs 
that may not correspond to standard twofold dilutions 
obtained by agar dilution; therefore, the criterion for 
intermediate susceptibility by agar dilution was modified 
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from 0.5 g/mL to a range of greater than 0.25 g/mL 
to less than 1 pg/mL. 

Because the NCCLS has not set interpretative crite- 
tia for susceptibility of H. pylori isolates to metronida- 
zole, we used NCCLS criteria for anaerobes; an MIC 
less than or equal to 8 jg/mL indicated susceptibility 
and an MIC of at least 32 ug/mL indicated resistance. 
This resistance breakpoint has been correlated with 
treatment failures in patients receiving clarithromycin, 
metronidazole, and omeprazole (6). The intermediate 
category was modified from 16 pg/mL to a range of 
greater than 8 to g/mL to less than 32 g/mL. This 
allowed us to correlate E-test values with values obtained 
by agar dilution. In the analysis of resistance rates by risk 
factor, we did not use an intermediate category for cla- 
rithromycin or metronidazole. Isolates that fell into the 
intermediate range were classified as susceptible. 

A resistance breakpoint for amoxicillin has not been 
determined. Isolates were considered susceptible if the 
MIC was less than or equal to 0.25 pg/mL (7) and were 
considered resistant if the MIC exceeded 0.25 mg/mL. 
In two trials, ampicillin was used in place of amoxicillin 
for susceptibility testing with the E-test. Ampicillin and 
amoxicillin are generally considered to behave the same 
way in vitro, and the NCCLS states that ampicillin is 
considered the class representative for amoxicillin and 
ampicillin (5). 

Differences in resistance rates between agar dilution 
and the E-test were assessed by using the chi-square test. 
Relationships between individual risk factors and anti- 
microbial resistance were assessed by using the Pearson 
chi-square test, the Fisher exact test (using Monte Carlo 
estimation), and the Wald test from univariate logistic 
regression models for the continuous variables (age and 
year). 

Meta-analysis was used to combine information 
about the relationship between H. pylori resistance and 
eight risk factors (geographic region, age, sex, year of 
enrollment, ethnicity, ulcer status, test method, and 
study). A fixed-effects model was implemented by fixed- 
effects multivariable logistic regression with an indicator 
variable for study in all regression models. In the full 
multivariable model, significance was defined as a P 
value less than 0.05. Method of susceptibility testing 
was included in the model because of the recognized 
difference in results for metronidazole between the E-test 
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and agar dilution. Study-by-covariate interactions were 
examined and found to be nonsignificant (P > 0.2). 
Odds ratios and 95% Cls were calculated from the mul- 
tivariable logistic regression models. These odds ratios 
allowed us to compare differences between levels of each 
risk factor while controlling for all other variables of 
interest. The odds ratio for age was calculated per 10 
years of life (for example, 40 years vs. 30 years), and the 
odds ratio for year was calculated in steps of 1 year (for 
example, 1994 vs. 1993). 

Since unadjusted proportions can be confounded by 
many factors, we calculated predicted rates of antimicro- 
bial resistance in an attempt to standardize for a refer- 
ence or “average” patient. The full multivariable logistic 
regression models were used to predict resistance rates 
and associated 95% Cls for each level of each risk factor. 
An “average” patient was assumed to be a 48-year-old 
white man from the southwestern United States with an 
active ulcer who was seen in 1996 in study 11 and 
whose isolate was tested by using agar dilution. Risk 
factors for the “average” (reference) patient were selected 
on the basis of the subpopulation with the largest sam- 
ple size for geographic region, sex, ethnicity, ulcer status, 
and test method. The mean age and median year of 
enrollment were used. We also selected a reference study, 
which included the greatest number of patients who had 
the other reference demographic risk factors. 

Predicted relative risks were calculated from the pre- 
dicted resistance rates for clarithromycin and metroni- 
dazole. The predicted resistance rates for age in patients 
younger than 40 years, 40 to 65 years, and older than 65 
years were based on a 35-year-old patient, a 48-year-old 
patient, and a 70-year-old patient, respectively. The pre- 
dicted relative risk for age was calculated by comparing a 
58-year-old patient with a 48-year-old patient, and the 
predicted relative risk for year was calculated by com- 
paring 1997 with 1996. 

For amoxicillin, relative risks were not calculated. 
The odds ratio was a good estimate of the relative risk 
because the overall resistance rates for amoxicillin are 
low. Odds ratios could not be calculated by geographic 
region for amoxicillin because no cases of resistance were 
reported in the northeastern United States. With the 
exception of the risk factor under consideration, all of 
the covariates were fixed at the previously described levels 
for prediction. Since results for the predicted rates and 


www.annals.org 


Helicobacter pylori Resistance in the United States ARTICLE 


predicted relative risks were standardized to the specified 
“average” patient, a selection of different covariate pat- 
terns may have produced different prediction results. 

The parametric bootstrap (8) was used to estimate 
95% CIs around the predicted relative risks. Ten thou- 
sand bootstrap samples were taken from a multivariate 
normal distribution. The mean vector was given by the 
maximum likelihood estimators of the regression coeffi- 
cients, and the covariance matrix was given by the esti- 
mated covariance matrix of the regression coefficients, 
both from the full multivariable logistic regression 
model. The percentile method was then used to calcu- 
late 95% CIs. The 95% CI around the predicted relative 
risk can also be thought of as a 95% posterior, or cred- 
ible, interval if it is assumed that the prior distribution 
for each regression coefficient is noninformative (9—11). 

Univariate analyses were conducted by using JMP 
statistical software, version 3.2.5 (SAS Institute, Inc., 
Cary, North Carolina). Multivariable analyses were con- 
ducted by using SAS, version 6.12 (SAS Institute, Inc.). 
Bootstrap calculations were performed by using S-PLUS 
2000 (MathSoft, Inc., Cambridge, Massachusetts). 

To evaluate the relationship between H. pylori resis- 
tance to clarithromycin or metronidazole and oral anti- 
microbial use in the general population, information 
from the IMS Health database was analyzed. IMS 
Health Incorporated (Plymouth Meeting, Pennsylvania) 
is a proprietary data collecting company that uses drug 
utilization data to monitor trends and use of pharma- 
ceuticals. By using combined data from Provider Per- 
spective and Retail Perspective Online (IMS Health), 
IMS Health provided the projected total number of ex- 
tended units (for example, the number of individual 
tablets or capsules) of solid oral formulations of macro- 
lides (erythromycin, clarithromycin, and azithromycin) 
and metronidazole purchased by “specific channels” in 
the United States from 1994 through 1999, Data from 
1993 were not available for comparison. Specific chan- 
nels in the combined database included independent 
pharmacies, chain pharmacies, mass merchandisers with 
and without pharmacies, proprietary stores (without phar- 
macies), food stores with pharmacies, nonfederal hospi- 
tals, federal facilities, clinics, and long-term care facilities. 

Participating companies supplied the FDA with sus- 
ceptibiliry data from previously conducted clinical trials. 
No funding was obtained for this study. 
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Table 1. Summary of Clinical Trials included in the Analysis* 














Study Number Patients States Regions Year Mean Age Sex 
(Reference) (Range) Sates 
Male Female 
n y % 
1 (12) 182 21 C, MA, MW, NE, NW, P, S, SE, SW 1993-1994 50 (20-84) 67 33 
2 (12) 187 16 C, MA, MW, NE, NW, P, S, SE, SW 1993—1994 47 (18-77) 70 30 
3 (13) 70 12 C, MW, NE, NW, S, SE, SW 1994 48 (26-73) 76 24 
4 (14) 185 21 C, MA, MW, NE, NW, S$, SE, SW 1994-1995 47 (20-80) 71 29 
5 (15) 283 25 C, MA, MV, NE, NW, P, S, SE, SW 1994-1995 51 (22-84) 72 28 
6 (16) 240 25 C, MA, MVZ, NE, NW, P, S, SE, SW 1995-1996 47 (22-81) 65 35 
7 (15) 223 21 C, MA, MV, NE, NW, P, S, SE, SW 1995-1996 48 (19-78) 74 29 
8 (15) 123 22 C, MA, MVZ, NE, NW, P, S, SE, SW 1996 51 (20-77) 64 36 
9 (17) 144 13 C, MA, P,.£, S, SW 1996 48 (22-82) 67 33 
10 (17) 129 17 C, MA, NE, NW, P, SW 1996 46 (22-86) 67 33 
11 (18)t 131 20 C, MA, MVZ, NE, NW, S, SE, SW 1996 49 (21-84) 68 32 
42 (17) 167 21 C, MA, MVZ, NE, NW, P, S, SE, SW 1996 52 (20-82) 59 41 
13 (19) 50 14 C, MW, NE, NW, P, S, SE, SW 1996-1997 53 (24-85) 64 36 
14 (20) 218 21 C, MA, MV4, NE, NW, P, S, SE, SW 1997-4998 47 (18-86) 61 39 
15 (20) 70 21 C, MA, MV4, NE, NW, S, SE, SW 1997-1998 53 (18-87) 41 59 
16 (4) 413 23 C, MA, MV, NE, NW, P, S, SE, SW 1997-1999 49 (18-83) 65 35 
17 (21) 50 12 C, MA, NE, 5, SE, SW 1998 49 (26-77) 68 32 
18 (21) 311 29 C, MA, MV4, NE, NW, P, S, SE, SW 1998-1999 48 (19-78) 64 36 
19 (21) 82 10 C, MA, MV4, NE, NW, S, SE, SW 1998-1999 40 (21-70) 60 40 
20 (4) 366 26 C, MA, MV4, NE, NW, P, S, SE, SW 1998-1999 46 (20-84) 64 36 











* C = Central; MA = mid-Atlantic: MW = Midwest; NE = Northeast; NW = Northwest; P = Great Plains, $ = South; SE = Southeast; SW = Southwest. 
F In this trial, susceptibility testing for all three drugs was performed by both E-test and agar dilution. In 106 patients, for whom results from both methods were available, 


only the results from agar dilution were included. 


RESULTS 
Susceptibility 

We compiled susceptibility data from 20 nation- 
wide clinical trials conducted by six pharmaceutical 
companies from 1993 to 1999. The study characteristics 
of each trial are summarized in Table 1 (4, 12-21). 
Predicted antimicrobial resistance rates by study for the 
20 included trials are shown in Figure 1. Eradication 
results from 12 of these 20 studies have been published 
elsewhere (4, 13, 14, 16—18, 21). Overall, isolates from 
4018 patients were collected. Isolates with at least one 
MIC value reported were available from 3624 patients 
(90%). 

The in vitro susceptibilities to clarithromycin, met- 
ronidazole, and amoxicillin overall and according to test 
method (agar dilution or E-test) are listed in Tzble 2. 
Overall resistance to clarithromycin, metronidazole, and 
amoxicillin was 10.1% (95% CI, 9.1% to 11.1% [360 
of 3571 patients]), 36.9% (CI, 35.1% to 38.7% [1063 
of 2883 patients]), and 1.4% (CI, 1.0% to 1.8% [48 of 
3486 patients]}), respectively. Results for clarithromycin 
resistance were similar with either method. However, 
metronidazole resistance was significantly highe- with 
the E-test than with agar dilution (22 percentage points 
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[CI, 18.5 to 25.5 percentage points]; P < 0.001). The 
E-test was used for metronidazole in trials that enrolled 
patients from 1994 to 1996. In 1993 and from 1997 to 
1999, only agar dilution was used. When we analyzed 
only the 3 years in which E-testing was performed, the 
results for agar dilution did not change (25.8% [126 of 
489 patients]). The difference in resistance rates be- 
tween the two testing methods was 0.7 percentage 
points (CI, —0.1 to 1.7 percentage points), which bor- 
dered on significance for amoxicillin (P = 6.054). 


Risk Factor Analyses 

For each of the eight risk factors, we present unad- 
justed and predicted antimicrobial resistance rates for an 
“average” patient (Table 3). P values are presented for 
the full multivariable model. Predicted resistance rates 
for clarithromycin and metronidazole were lower than 
the unadjusted rates for all risk factors evaluated, except 
year of enrollment (both drugs) and use of the E-test 
(metronidazole). In contrast, for amoxicillin, predicted 
resistance rates were higher than unadjusted rates for all 
risk factors. Given the low overall rates of amoxicillin 
resistance, the predicted resistance rates may have been 
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Table i1—Continued 
Ethnicity Ulcer Status Susceptibility Test Laboratory 

Asian Black Hispanic White Other Active History Clarithromycin Metronidazole Amoxicillin 

(cake EE a ANE Ree pss sit ae ica SE Ate na Ee cr Ea 
3 24 0 69 4 100 (0 Agar Agar Agar A 
1 33 0 54 12 100 0 Agar Agar Agar A 
7 23 10 60 0 400 0 E-test E-test E-test A 
2 25 7 65 4 86 14 E-test E-test E-test B 
7 21 6 64 2 81 19 E-test E-test E-test B 
2 25 16 53 4 89 11 E-test E-test E-test B 
3 22 12 60 3 0 100 E-test E-test E-test B 
8 18 11 63 0 81 19 E-test E-test E-test B 
4 23 0 76 0 100 0 E-test E-test E-test A 
2 29 0 67 2 100 0 E-test E-test E-test A 
5 18 21 53 3 86 14 Agar and E-test Agar and E-test Agar and E-test B 
5 22 0 49 24 0 100 Agar Agar Agar A 
2 28 0 70 0 (0 100 Not done Agar Not done A 
3 17 0 41 39 100 (0) Agar Not done Agar A 
0 9 0 61 30 0 100 Agar Not done Not done A 
3 17 25 52 3 73 27 Agar Agar Agar A 
0 44 0 54 2 74 26 Agar Not done Agar A 
3 25 ie) 70 2 79 21 Agar Not done Agar A 
2 30 0 66 2 91 9 Agar Not done Agar A 
2 28 24 45 1 78 22 Agar Agar Agar A 











less precise in the multivariable model; therefore, relative 
risks were not calculated for amoxicillin. 

In univariate analyses, significant differences in cla- 
rithromycin resistance were seen for the following risk 
factors: geographic region (P= 0.014), age (P< 
0.001), sex (P< 0.001), year of enrollment (P = 
0.003), ulcer status (P< 0.001), and study (P= 
0.004). In the multivariable model, clarithromycin resis- 
tance varied significantly by geographic region and by 
study (Table 3). The highest resistance rates, 13.9% and 
13.0%, occurred in the mid-Atlantic and northeastern 
regions of the United States, respectively. For the mid- 
Atlantic region, the relative risk was 3.1 (CI, 1.2 to 8.8) 
and the odds ratio was 3.4 (CI, 1.2 to 9.8). For the 
northeastern region, the relative risk was 3.4 (CI, 1.2 to 
9.9) and the odds ratio was 3.7 (CI, 1.3 to 11.2). The 
Great Plains region seemed to influence regiona! differ- 
ences in resistance rates, but region retained its signifi- 
cance when the Great Plains were excluded from the 
model. Clarithromycin resistance was also significantly 
more likely in older patients, women (relative risk, 1.6 
[CI, 1.3 to 2.0]; odds ratio, 1.7 [CI, 1.4 to 2.2]), and 
patients with an inactive ulcer (relative risk, 1.9 [CI, 1.4 
to 2.5]; odds ratio, 2.0 [CI, 1.5 to 2.8]). 

In univariate analyses, metronidazole resistance was 
significantly associated with geographic region (P = 
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0.042), age (P = 0.002), sex (P< 0.001), ethnicity 
(P < 0.001), ulcer status (P < 0.001), test method 
(P < 0.001), and study (P < 0.001). Metronidazole re- 
sistance rates varied significantly among geographic re- 
gions; unadjusted rates ranged from 29.5% in the mid- 
Atlantic region to 40% in the southeastern United 
States. In the multivariable model, metronidazole resis- 
tance was significantly associated with female sex (rela- 
tive risk, 1.7 (CI, 1.5 to 2.0]; odds ratio, 2.0 [CI, 1.9 to 
2.8}), Asian ethnicity (relative risk, 1.9 [CI, 1.5 to 2.6]; 
odds ratio, 2.8 [CI, 1.8 to 4.5]), earlier year of enroll- 
ment, E-test use, and study. When we analyzed resis- 
tance rates by both age and sex, metronidazole resistance 
rates were highest (52% [CI, 45.6% to 58.2%]) in 
women younger than 40 years of age (132 of 254 pa- 
tients). In comparison, metronidazole resistance was 
47% (CI, 43.3% to 50.8% [330 of 701 patients]) in 
women at least 40 years of age, 32.4% (CI, 28.5% to 
36.5% [179 of 553 patients]) in men younger than 40 
years of age, and 30.7% (CI, 28.2% to 33.2% [423 of 
1380 patients]) in men at least 40 years of age. 

Year was a significant factor in the multivariable 
model for metronidazole; however, the rates were highly 
variable over time. Resistance was highest during the 
years when the E-test was used (1994-1996). Thirty- 
two percent (130 of 407 patients), 100% (623 of 623 


l January 2002 | Annals of Internal Medicine 








Volume 136° Number | | 17 





ARTICLE | Helicobacter pylori Resistance in the United States 


Figure 1. Predicted antimicrobial resistance rates ky 
study. 
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patients), and 67% (659 of 977 patients) of the data for 
1994, 1995, and 1996, respectively, were derived from 
E-test results. Unadjusted resistance rates for metronida- 
zole were 10.1% (28 of 277 patients) in 1994 and 
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42.1% (134 of 318 patients) in 1996 with agar dilution 
only and 43.1% (56 of 130 patients) in 1994, 51.2% 
(319 of 623 patients) in 1995, and 46.1% (304 of 659 
patients) in 1996 with the E-test only. In 1995, no 
results were reported for agar dilution. 

Amoxicillin resistance was low overall. In univariate 
analyses, resistance rates varied significantly only by 
study (P = 0.002). In the multivariable model, none of 
the covariates was significantly associated with amoxicil- 
lin resistance. 

Simultaneous resistance to clarithromycin and met- 
ronidazole was also investigated. A total of 2832 isolates 
were tested for susceptibility to both clarithromycin and 
metronidazole, and 110 of 2832 (3.9% [CI, 3.2% to 
4,.7%]) -had dual resistance. Multivariable analysis 
showed that resistance to both agents was significantly 
associated with sex (P < 0.001), age (P = 0.001), year 
(P = 0.094), ethnicity (P = 0.03), and study (P= 
0.069). The dual-resistance rate was 6.9% in women 
(65 of 936 patients), 2.4% in men (45 of 1896 pa- 
tients), 2.3% in patients younger than 40 years of age 
(18 of 794 patients), and 4.5% in patients at least 40 
years of age (92 of 2038 patients). Dual-resistance rates 
increased from 0% (0 of 92 patients) in 1993 to 5.4% 
(50 of 932 patients) in 1996 and then decreased again to 
2.1% (4 of 187 patients) in 1999. Asian persons had the 
highest rate of dual resistance (8.0% [8 of 100 pa- 
tients]), while patients whose ethnicity was classified as 
“other” had the lowest rate of dual resistance (0.86% [1 
of 116 patients]). Dual-resistance rates varied by study, 
from 0% (0 of 182 patients) to 6.9% (10 of 144 patients). 


Utilization Data 

During the 1990s, when rates of oral macrolide and 
metronidazole use were relatively stable, clarithromycin 
resistance rates were stable and metronidazole resistance 
rates varied (Figure 2). The slight downward trend in 
purchase of macrolide units between 1995 and 1998 
was driven by the decreasing use of erythromycin. Use 
of the newer macrolides, clarithromycin and azithromy- 
cin, which require less frequent dosing and fewer tablets 
per treatment course, remained constant or increased 
over the same time period, respectively. 


DISCUSSION 
Pretreatment antimicrobial resistance of H. pylori 
has been found to have a negative impact on treatment 
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Table 2. In Vitro Susceptibility of Helicobacter pylori Isolates Collected between 1993 and 1999* 




























Agent Patientst MICs MICs, Range Susceptible Intermediate Resistant 
isolates Isolates isolates 

n ce pg/mL — < % — 
Clartthromycin 3571 0.03 1.0 0.004 to +256 89.2 0.7 10.1 
Agar dilution 2152 0.03 2.0 0.004 to >256 89.3 0.2 10.6 
E-test 1419 0.03 0.38 0.016 to +256 89.1 1.6 9.4 
Metronidazole 2883 4 >32 30.002 to +256 57.7 5.4 36.9 
Agar dilution 1471 2 64 0.012 to +256 68.0 59 26.1 
E-test 1412 16 >32 280.002 to >256 46.9 5.0 48.1 
Amoxicillin 3486 0.016 3.06 <0.016 to >256 98.6 - 1.4 
Agar dilution 2070 0.016 3.06 <0.016 to “6 989 - 14 
E-test 1416 0.016 2.06 <0.016 to >256 98.2 - 1.8 








* MIC = minimal inhibitory concentration. Breakpoints used to defin= susceptible, intermediate, and resistant categories are as follows. Clarithromycin: 0.25 g/mL = 
susceptible, >0.25 to <1 pg/mL = intermediate, =1 pg/mL = resistant metronidazole: <8 yg'ml = susceptible, >8 to <32 pg/mL = intermediate, 232 pg/mL = 


resistan; : $0.25 pg/mL = susceptible, >0.25 g/mL = resistant. 


t In 106 patients, susceptibility testing for all three drugs was performed by both E-test and agar dilution. Only the results from agar dilution were included. 


efficacy (22, 23). Clarithromycin resistance seems to be 
the most compromising factor. Resistance reduces treat- 
ment efficacy by an average of 55.4% (CI, 33.2% to 
77.6%), as determined by meta-analytic methods (24). 
However, all regimens may not be equally affected. Data 
from FDA-approved regimens show that resistance has 
the greatest effect on dual therapy with clarithromycin 
and an antisecretory agent; such therapy fails in 95.1% 
of patients (39 of 41) with resistant pretreatment isolates 
(7). Although triple-drug therapies are less affected, they 
also fail in 68.6% of patients (24 of 35) with resistant 
pretreatment isolates (7). 

Pretreatment resistance to metronidazole does not 
always predict decreased clinical efficacy (25) and is 
complicated by the lack of a standard in vitro method 
for determining susceptibility. However, twc recent 
meta-analyses showed that pretreatment metronidazole 
resistance predicts poor outcome after treatment with a 
metronidazole-containing regimen (24, 26). In one 
analysis, which examined all metronidazole-containing 
regimens (24), resistance was found to reduce effective- 
ness by an average of 37.7% (CI, 29.6% to 45.7%). In 
the second. analysis (26), nitroimidazole-containing triple- 
therapy regimens achieved 90% eradication in patients 
with susceptible strains but less than 75% eradication in 
patients with resistant strains. Only quadruple-therapy 
regimens (a proton-pump inhibitor, bismuth, tetracy- 
cline, and metronidazole) given for at least 1 w2ek were 
equally effective in treating metronidazole-susceptible 
and metronidazole-resistant strains (92% [ranze, 63% 
to 100%]). 
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Amoxicillin resistance is rare but has been associated 
with a reduction in the efficacy of dual therapy with 
omep-azole and amoxicillin (27). The clinical relevance 
of amoxicillin resistance in triple-therapy regimens has 
not been studied. 

The NCCLS has only recently standardized meth- 
ods, including medium, inoculum, and incubation, for 
testing the susceptibility of H. pylori to clarithromycin. 
Agar dilution is the preferred method (5). Testing con- 
ditiors, including choice of medium, age of the colo- 
nies, incubation period and conditions, and inoculum 
size, nave been shown to influence results of tests for 
susceptibility to metronidazole (28, 29). It is recognized 
that E-test results for metronidazole do not always cor- 
relate with those of agar dilution (6, 30). In the United 
States, the overall rate of metronidazole resistance was 
found to be 39% (690 of 1768 isolates) by E-test and 
25.7% (317 of 1234 isolates) by the NCCLS agar dilu- 
tion method (30). Data gathered in Europe from a large 
multinational, multicenter randomized clinical trial 
showed that 36% of isolates (171 of 469) were resistant 
to metronidazole on F-test and 29% (136 of 469) were 
resistant on agar dilution; the criterion for resistance was 
an MIC value greater than 8 ug/mL. Of the 333 isolates 
classified as susceptible to metronidazole on agar dilu- 
tion, 72 (22%) were resistant on the E-test (6). Con- 
versely, MIC results obtained for clarithromycin seemed 
to be similar for both methods (6, 31). E-test MIC val- 
ues for amoxicillin have been reported to be within one- 
to twofold of MIC values on agar dilution (31). In our 
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Table 3. Factors Associated with Helicobacter pyiori Resistance* 

















Factor Clarithromycin Metronidazole 
Unadjusted Predicted Resistance Predicted RR Adjusted OR PValuet Unadjusted Predicted Resistance 
Resistance Rate Rate (95% Ci) (95% Cl) (95% Cl) Resistance Rate Rate (95% Cl) 
% (n/n) % % (n/n) % 
Geographic region 0.050 
Northeast 13.0 (32/246) 11.5 (65.9-21.3) 3.4 (1.2-9.9) 3.7 (1.3-11.2) 31.2 (67/183) 19.4 (12,2-29,4) 
Mid-Atlantic 13.9 (60/432) 10.6 (5.7-18.9) 3.1 (1.2-8.8) 3.4 (1.2-9.8) 29.5 (105/356) 20.2 (13.4-29.2) 
Southeast 10.4 (72/691) 8.5 (4.5-15.5) 2.5 (0.9-6.9) 2.7 (0.9-7.7) 40.0 (221/553) 24.9 (17.2-34.5) 
Central 8.5 (26/305) 7.3 (3.6-14.2) 2.2 (0.8-6.3) 2.3 (0.8-6.8) 37.7 (92/244) 22.1 (14.6~32.0) 
Midwest 11.9 (39/327) 9.3 (4.7-17.5) 2.7 (1.0-7.8) 2.9 (1.0-8.6) 37.8 (104/275) 21.7 (14.2-31.7) 
South 9.0 (50/558) 7,0 (3.6-13.2) 2.1 (0.8-5.8) 2.2 (0.7-6.2) 38.3 (174/454) 22.0 (14.9-31.3) 
Great Plains 4.1 (4/97) 3.4 (1.0-10.4) 1.0 (referent) 1.0 (referent) 37.0 (37/100) 22.5 (13.4-35,2) 
Northwest 10.0 (12/120) 8.3 (3.7-17.8) 2.4 (0.8-7.8) 2.6 (0.8-8.5) 32.1 (34/106) 16.6 (9.8-26,.6) 
Southwest 8.2 (65/795) 6.7 (3.5~12.4) 2.0 (0.8-5.5) 2.1 (0.7-5.9) 39.1 (239/612) 24.3 (16.9-33.8) 
Aget 1.2 (1.1-1.3) 4.2 (1.1-1.3) <0.001 
<40 y 7.5 (77/1030) 5.5 (2.8-10.4) 38.5 (311/807) 25.7 (17.7~-35.7) 
40-65 y 10.5 (222/2107) 6.7 (3.5-12.4) 37.7 (648/1721) 24,3 (16.9-33.8) 
>65 y 14.1 (61/434) 9.3 (4.8-17.0) 29.3 (104/355) 22.1 (15.0-31.4) 
Sex <0.001 
Female 13.5 (165/1223) 10.9 (5.8~19.7) 1.6 (1.3-2.0) 1.7 (1.4-2.2) 48.3 (461/954) 42.4 (31.4-54.2) 
Male 8.3 (195/2348) 6.7 (3.5-12.4) 1.0 (referent) 1.0 (referent) 31.2 (602/1929) 24.3 (16.9-33.8) 
Year§ 0.9 (0.7-1.3) 1.0 (0.7-1.3) >0.2 
1993 4.3 (4/92) 7.6 (2.4-21.7) 8.7 (8/92) 40.9 (22.4-62.4) 
1994 7.8 (32/409) 7.3 (2.9-17.0) 20.6 (84/407) 35.3 (21.7~-51.9) 
1995 8.8 (55/625) 7.0 (3.4-13.8) 51.2 (319/623) 29,7 (20.0-41.6) 
1996 10.2 (95/935) 6.7 (3.5-12.4) 44.8 (438/977) 24.3 (16.9-33.8) 
1997 10.4 (22/212) 6.3 (3.0-12.8) 25.0 (2/8) 19.6 (12.5~-29.3) 
1998 12.0 (131/1090) 6.0 (2.3-14.5) 28.2 (166/589) 15.5 (8.3-26.9) 
1999 10.1 (21/208) 5.6 (1.7-17.2) 24.6 (46/187) 12.1 (5,3-25.4) 
Ethnicity >0.2 
Asian 11.0 (13/118) 8.1 (3.5-17.5) 1.2 (0.7-2.1) 1.2 (0.8-2.1) 55.4 (56/101) 46.8 (32.4-61.8) 
Black 9.3 (77/829) 5.8 (2.9-11.3) 9.9 (0.7-1.1) 0.9 (0.71.1) 44.6 (300/672) 37.8 (27,2-49.7) 
Hispanic 8.5 (28/331) 6.8 (3.4~13.1) 1.0 (0.7-1.6) 1.0 (0.7-1.5) 43.2 (142/329) 34.9 (25.0-46.3) 
White 10.8 (223/2066) 6.7 (3.5-12.4) 1.0 (referent) 1.0 (referent) 30.8 (512/1665) 24.3 (16.9-33.8) 
Other 8.4 (19/227) 6.2 (2.7-13.5) 0.9 (0.6-1.6) 0.9 (0.6-1.5) 45.7 (53/116) 38.1 (25.2~52.9) 
Ulcer status <0.001 
Active ulcer 8.6 (232/2683) 6.7 (3.5~12.4) 1.0 (referent) 1.0 (referent) 34.6 (729/2105) 24.3 (16.9-33.8) 
Inactive ulcer 14.4 (128/887) 12.6 (6.5-22.9) 1.9 (1.4-2.5) 2.0 (1.5-2.8) 43.0 (334/777) 22.7 (14.9-33.0) 
Test method >0.2 
Agar 10.5 (227/2152) 6.7 (3.5~12.4) *.0 (referent) 1.0 (referent) 26.1 (384/1471) 24.3 (16.9-33,8) 
E-test 9.4 (133/1419) 6.6 (1.9-20.3) *.0 (0.3-3.4) 1.0 (0.5-2.0) 48.1 (679/1412) 61.6 (37.1~81.3) 
Study] 4.7 (6/129) to 2.8 (1.0-7.6) to - - 0.070 4.4 (8/182) to 1,3 (0.5-3.5) to 
i 24.0 (12/50)4] 15.8 (6.5-33.6)** 54.3 (121/223)tt 39.7 (29,0-51.4)t4 





* OR = odds ratio; RR = relative risk. 

t From the full multivariable logistic regression model. 
t Odds ratios for age were calculated per decade of life. 
§ Odds ratios for year were calculated per year of enrollment. 
|| Values are ranges for groups of studies. 

T Study 10 to study 17. 

** Study 2 to study 17. 

tt Study 1 to study 17. 

tt Study 1 to study 12. 

§§ Study 7 to study 2. 

Ill Study 5 to study 17. 


analysis, results for clarithromycin resistance were simi- 
lar on agar dilution and the E-test. However, metroni- 
dazole resistance was 22% higher with the E-tes: than 
with agar dilution. Although resistance rates for amoxi- 
cillin differed slightly between the two testing methods, 
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the difference is probably not clinically relevant since the 
overall rate of amoxicillin resistance is low. 

In the multivariable analysis, geographic region was 
found to be significantly associated with clarithromycin 
resistance. Resistance rates were highest on the Fast 
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Table 3—Continued 
Metronidazole Amoxicillin 
Predicted RR Adjusted OR P Valuet Unadjusted Predicted Resistance Adjusted OR P Valuet 
(95% Cl) (95% Cl) Resistance Rate Rate (95% Cl) (95% Cl) 
% (nin) % 
>0.2 >0.2 
1.0 (0.7-1.4) 1.0 (0.6-1.5) 0 (0/237) = - 
1.0 (referent) 1.0 (referent) 1.9 (8/422) 2.7 (0.7-10.2) - 
4.2 (1.0-1.6) 1.3 (1.0-1.8) 0.9 (6/670) 1.5 (0.3-6.0) - 
1.1 (0.8-1.5) 1.4 (0.8-1.7) 2.0 (6/296) 3.2 (0.8-11.9) - 
1.4 (0.81.4) 1.4 (0.8-1.6) 2.2 (7/320) 3.8 (0.9~15.0) - 
4.1 (0.8-1.4) 1.1 (0,8-1.6) 1.1 (6/553) 1.5 (0.3-6.1) ~ 
4.1 (0.8-1.7) 1.2 (0.7-1.9) 2.1 (2/97) 3.6 (0.5-19.9) ~ 
0.8 (0.5-1.2) 0.8 (0.5-1.3) 2.7 (3/113) 4.3 (0.9-18.7) - 
1.2 (0.9-1.6) 4.3 (0.9-1.8) 1.3 (10/778) 2.5 (0.7-9.0) = 
4.0 (0.9-1.0) 0.9 (0.9~1.0) 0.084 1.0 (0.8-1.2) >0.2 
1.4 (14/1011) 2.6 (0.7-9.8) 
1.4 (29/2063) 2.5 (0.7-9.0) 
1.2 (5/412) 2.3 (0.6-8.7) 
<0.001 >0.2 
1.7 (1.5-2.0) 2.0 (1.9-2.8) 1.6 (19/1177) 3.1 (0.8-11.5) 1.5 (1.41.7) 
1.0 (referent) 1.0 (referent) 1.3 (29/2309) 2.5 (0.7-9.0) 1.0 (referent) 
0.8 (0.6-1.0) 0.8 (0.6-1.0) 0.036 0.5 (0.2-1.2) 0.128 
3.3 (3/92) 43.2 (1.1-68.2) 
1.0 (4/407) 8.5 (1.1-43.5) 
4.8 (11/624) 4.7 (1.0-19.6) 
1.9 (18/937) 2.5 (0.7-9.0) 
0.6 (1/155) 1.3 (0.2-6.2) 
1.0 (11/1063) 0.6 (0.1-5.8) 
0 (0/208) 0.3 (0-6.2) 
<0.001 >0.2 
1.9 (1.5-2.6) 2.8 (1.8-4.5) 1.7 (2/118) 2.4 (0.4-14.0) 1.0 (0.3-3.7) 
1.6 (1.3-1.8) 1.9 (1.5-2.4) 2.1 (17/822) 4.1 (1.0-15.3) 1.9 (0.9-3.9) 
1.4 (4.2-1.8) 1.7 (4.3-2.3) 0.9 (3/332) 1.8 (0.4-8.5) 0.8 (0.3-2.4) 
4.0 (referent) 4.0 (referent) 4.2 (25/2013) 2.5 (0.7-9.0) 1.0 (referent) 
4.6 (1.2-2.1) 2.0 (1.3-3.1) 0.5 (1/201) 1.3 (0.1-12.8) 0.6 (0.1-3.2) 
>0.2 >0.2 
1.0 (referent) 1.0 (referent) 1.2 (32/2670) 2.5 (0.7-9.0) 1.0 (referent) 
0.9 (0.8-1.2) 0.9 (0.7-1.2) 2.0 (16/815) 3.5 (0.8-14.0) 1.2 (0.8-1.8) 
0.002 >0.2 
1.0 (referent) 1.0 (referent) 4.1 (22/2070) 2.5 (0.7-9.0) 1.0 (referent) 
2.5 (1.5-4.1) 5.0 (4,7-14.4) 4.8 (26/1416) 4.2 (0.5-28.0) 1.4 (0.4-4.4) 
- - «0.001 0 (0/187) to 0.2 (0-4.2) to - 0.200 
6.0 (3/50)8§§ 15.2 (2.1-59.7)||! 





Coast (mid-Atlantic and northeast regions). It is not 
known why clarithromycin resistance rates differ by re- 
gion. Prescribing trends for oral macrolides may have an 
effect, but macrolide utilization data were not available 
by geographic region. 

Older age was shown to be significantly associated 
with clarithromycin resistance. Younger age seemed to 
be associated with metronidazole resistance on multiva- 
riable analyses, although the association was not signifi- 
cant. These trends may be explained by the general us- 
age patterns for these classes of antimicrobials. Elderly 
patients are more likely to have respiratory tract infec- 
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tions, for which macrolides are commonly prescribed, 
and young women with gynecologic infections are likely 
to be treated with metronidazole. Metronidazole resis- 
tance in European countries has been found to be high- 
est (50%) in young women 20 to 39 years of age (28). 
In our study, female sex was significantly associated with 
resistance to both metronidazole and clarithromycin in 
the multivariable analyses. Women younger than 40 
years of age had the highest rates of metronidazole resis- 
tance. It is not clear, however, why women are more 
likely to be resistant to clarithromycin. 

Ethnicity was a significant factor in the multivari- 
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Figure 2. Antimicrobial resistances rates in the United 
States in relation to the total number of extended units 
purchased. 
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Extended units are the number of individual tablets and capsa'es, as 
determined by IMS Health. Bars indicate resistance rates, and lines in- 
dicate the total number of extended units purchased (in millions’. *The 
number of isolates was too small to yield a reliable estimate. 


able analysis for metronidazole. White persons had a 
relatively low incidence of metronidazole resistance 
compared with persons of other ethnicities, while Asian 
persons had the highest incidence. Metronidazole resis- 
tance has previously been linked to ethnic origin and 
nationality. In an analysis of data from 11 European 
countries, rates of resistance to metronidazole were 
higher in nonwhite patients from northern Africa and 
from Mediterranean countries than in patients from 
northern European countries (28). The reason for this is 
unclear, 

In the multivariable analysis, patients with an inac- 
tive ulcer had significantly higher antimicrobial resis- 
tance rates for clarithromycin than those who had active 
ulcer disease. Our database did not contain informacion 
on previous antimicrobial therapy. Recent past use of 
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antimicrobials (range, 2 to 8 weeks) was an exclusion 
criterion for all of the 20 included trials, and we were 
unable to determine the impact of antimicrobial use in 
the distant past on H. pylori resistance. Patients with 
inactive ulcer disease may have been exposed to previous 
unsuccessful therapies for H. pylori eradication; this may 
explain the higher rates of clarithromycin resistance in 
this population. However, of the 20 included trials, 17 
noted previous eradication therapy as an exclusion cri- 
terion. Two trials excluded patients who had received 
previous treatment for H. pylori at any time, and 12 
trials excluded patients who had recently received treat- 
ment for H. pylori (within 4 weeks to 1 year before 
enrollment). One trial specifically excluded patients who 
were previously treated with a metronidazole-containing 
regimen, and 2 trials excluded those previously treated 
with a macrolide-containing regimen. Despite these ex- 
clusion criteria, higher resistance rates in patients with 
inactive ulcer disease suggest that the prescriber should 
ask patients about previous antimicrobial use, especially 
macrolides, before selecting a treatment regimen. 

Year of enrollment was not significantly associated 
with resistance for any of the three agents. While clar- 
ithromycin and amoxicillin resistance seemed stable be- 
tween 1993 and 1999 in the multivariable analyses, 
metronidazole resistance tended to decrease. Although 
metronidazole resistance rates decreased over time, resis- 
tance was highest during the years when E-testing was 
used (1994-1996). Therefore, the observed changes in 
metronidazole resistance may not represent true changes 
in susceptibility in the population but may instead rep- 
resent changes in in vitro testing methods over time. 
Resistance to metronidazole has been reported to be rel- 
atively constant in Belgium and Japan, with only a slight 
increase in recent years in Belgium (32, 33). Amoxicillin 
resistance was low overall in our analysis, so although 
the rates decreased over time, this finding has little clin- 
ical significance. Resistance of H. pylori to clarithromy- 
cin has been tracked in Belgium since 1990 and has 
been relatively stable overall, with a peak of 13.2% in 
1997 (32). In contrast, in two regions of Japan, the 
prevalence of clarithromycin resistance doubled from 
9.1% in 1996 to 18.7% during 1998 and 1999 (33). 

To further evaluate trends of clarithromycin and 
metronidazole resistance over time in our population, 
we analyzed IMS Health data, which track antimicrobial 
utilization. In the setting of relatively stable rates of 
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overall use of oral macrolide and metronidazole entimi- 
crobials between 1994 and 1999, H. pylori had stable 
rates of resistance to clarithromycin and variable rates of 
resistance to metronidazole. In addition, rates of metro- 
nidazole resistance decreased slightly between 1995 and 
1999. It should be noted that these data reflect drug use 
in the general population and include children and per- 
sons not infected with H. pylori. Data on antimicrobial 
use for populations similar to those included in our 
study are not available. Even in prospective studies that 
ask about past antimicrobial use, this information might 
not be reliably collected. Nevertheless, it will be inter- 
esting to follow antimicrobial utilization in the future as 
macrolides are used more frequently to treat a vaciety of 
infections. 

Surveillance data obtained from our large database 
are helpful in understanding the risk factors that predict 
antimicrobial resistance patterns. However, a zlinical 
trial database does not represent a random sample of the 
general population, and extrapolation to general medical 
practice should be done cautiously. In addition, despite 
our efforts to control for confounding due to study dif- 
ferences, the possibility that the reported resistance rates 
may be distorted by residual confounding cannot be 
completely excluded. We have presented predicted anti- 
microbial resistance rates, in addition to the unadjusted 
rates, to control for confounding. We have also ircluded 
both relative risks and odds ratios to characterze any 
disparity that might occur as resistance rates increase. 
However, readers should not try to generalize results for 
the predicted resistance rates and relative risks. Covariate 
patterns that differ from those of the “average” patient, 
as defined in our model, can produce different results. 

Susceptibility information on H. pylori should con- 
tinue to be collected to allow researchers to follow trends 
in antimicrobial resistance and becter understand the 
significance of the identified risk factors. Such informa- 
tion will be helpful in the selection of empirical antimi- 
crobial agents for treatment of H. pylori infection and 
may encourage the use of culture and susceptibil-ty test- 
ing in patients at risk for resistant organisms. More de- 
tailed utilization data are needed to evaluate the effect of 
drug utilization on resistance over time. 

In conclusion, we have identified several risk factors 
associated with pretreatment antimicrobial resistance. 
Pretreatment resistance to clarithromycin and metroni- 
dazole has a significant negative impact on treatment 
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efficacy. In addition, these agents are of great impor- 
tance in standard treatment regimens. Therefore, clini- 
cians should consider these risk factors when deciding 
which patients should have susceptibility testing and 
when choosing appropriate H. pylori treatment regimens 
in the empirical setting. 
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ARTICLE 


Recovery Rate and Prognosis in Older Persons Who Develop Acute 
Lung Injury and the Acute Respiratory Distress Syndrome 


E. Wesley Ely, MD, MPH; Arthur P. Wheeler, MD; B. Taylor Thompson, MD; Marek Ancukiewicz, PhD: Kenneth P. Steinberg, MD; and 
Gordon R. Bernard, MD, for the Acute Respiratory Distress Syndrome Network 


Background: The incidence of acute respiratory failure requiring 
mechanical ventilation increases 10-fold from the ages of 55 to 85 
years, yet the rate of recovery and outcomes in older persons who 
develop acute lung injury are poorly defined. 


Objective: To examine age as an independent risk factor in 
recovery and intensive care unit discharge after acute lung injury. 


Design: Prospective cohort study. 
Setting: 10 U.S. university-based medical centers. 


Patients: 902 mechanically ventilated patients enrolled in ran- 
domized, controlled trials for the treatment of acute lung injury. 
All patients were managed according to a standardized protocol 
for ventilator management and weaning. 


Measurements: Frequency and time to achieve well-defined 
recovery landmarks, duration of ventilation and intensive care unit 
stay, and survival. 


Results: Median duration of mechanical ventilation was 19 days 
(interquartile range, 7 to >28 days) for patients 70 years of age or 
older (n = 173) compared with 10 days (interquartile range, 5 to 
26 days) for patients younger than 70 years of age (n = 729) 
(P < 0.001). The duration of intensive care unit stay was 21 days 
for the older group (interquartile range, 11 to >28 days) and 16 
days for the younger group (8 to >28 days) (P = 0.004). Survival 


rates Cecreased across increasing decades of age (P < 0.001): Pa- 
tients younger than 70 years of age had a greater 28-day survival 
rate than patients 70 years of age or older (74.6% vs. 50.3%; P< 
0.001}. The proportion of survivors achieving physiologic recovery 
landmarks did not differ between the older and younger age 
groups, and the median time to pass a 2-hour spontaneous 
breathing trial was similar between both the older and younger 
patients (4 days vs. 5 days; P > 0.2). After passing a spontaneous 
breathing trial, however, older patients required 1 more day than 
younger patients to achieve unassisted breathing (P = 0.002) and 
3 more days to leave the intensive care unit (P = 0.005). In a 
multivariable Cox proportional hazards analysis, age of 70 years 
or older was a strong predictor of in-hospital death (hazard ratio, 
2.5 [85% Cl, 2.0 to 3.2]; P < 0.001). 


Conelusions: Although the survival rate among patients 70 
years of age or older was high, these patients were twice as likely 
to die of acute lung injury compared with their younger counter- 
parts, even after adjustment for covariates. Older survivors recov- 
ered ‘rom respiratory failure and achieved spontaneous breathing 
at the same rate as younger patients but had greater difficulty 
achieving liberation from the ventilator and being discharged from 
the imtensive care unit. 
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M: than half of all days spent in an intensive care 
unit are incurred by patients older than 65 years 
of age, and the number of days per year spent in the 
intensive care unit (per 1000 person-years) is sevenfold 
higher for persons older than 
persons younger than 65 years (1). The population of 
older persons and their respective proportion of health 
care expenditures are expected to double by 2030 (2), 


75 years compared with 


and some have suggested that we ration the care pro- 
vided to older patients (3-5). Indeed, physicians in the 
Study to Understand Prognoses and Preferences for 
Outcomes and Risks of Treatments (SUPPORT) with- 
held mechanical ventilation at higher rates in older pa- 
tients, especially in patients 70 years of age or older 
(6~8). However, previous reports of older patients with 
respiratory failure from various causes have indicated 
that recovery and overall prognosis in this age group do 


not justify using age alone to determine treatment deci- 
sions (9—11). Instead, the decision to place older per- 
sons with acute lung injury on mechanical ventilation 
should incorporate several factors, including comorbid 
illnesses (12), patient preference or previously stated 
wishes, physician gestalt, and bedside judgment. 

The incidence of acute respiratory failure requiring 
mechanical ventilation increases 10-fold from the ages of 
55 to 85 years (13), resulting inan increasing number of 
elderly patients receiving treatment in intensive care 
unies (1, 11, 14). Therefore, health care professionals need 
to understand the effect of age on outcomes of acute 
lung injury and the acute respiratory distress syndrome 
(henceforth called acute lung injury) to guide their treat- 
meat decisions and prognostic discussions (15, 16). 

In most investigations, the mortality rate from acute 
lung injury has ranged from 40% to 50% (15, 17-21). 
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Data from a large cohort followed from 1983 ta 1993 
revealed encouraging declines in acute lung injury- 
related mortality but showed that these improved out- 
comes were confined largely to patients younger than 60 
years of age (22). We used data from an acute lung 
injury database sponsored by the National Heart, Lung, 
and Blood Institute (23, 24) to investigate the effect of 
age on the ability to recover from acute lung injury— 
information that could prove extremely important given 
the growing number of older persons at risk for acute 
lung injury (2-5, 16, 25). 

We hypothesized that age would independently af- 
fect acute lung injury outcomes, even after adjustment 
for severity of illness and other covariates. To investigate 
this hypothesis, we asked the following questions about 
age and acute lung injury: 1) How does age affect sur- 
vival from acute lung injury? 2) Do physiologic recovery 
and successful liberation from the ventilator take longer 
in older patients? 


MerTHops 
Patients 

We examined data on 902 patients who participated 
in the National Heart, Lung, and Blood Institute mul- 
ticenter, randomized trials of the Acute Respiratory Dis- 
tress Syndrome (ARDS) Network between 18 March 
1996 and 28 May 1999. Patients were enrolled from 24 
hospitals associated with 10 U.S. medical centers. In- 
cluded in this analysis were the 861 patients from a 
recently reported randomized trial of mechanical venti- 
lation that compared lower with traditional tidal volume 
(6 mL/kg of ideal body weight vs. 12 mL/kg of ideal 
body weight) (24). After the early stopping of the ven- 
tilator trial by the data safety monitoring board for eff- 
cacy, the 41 additional patients in our analysis had re- 
ceived lisofylline or placebo with the lower tidal-volume 
strategy. (Lisofylline is a xanthine derivative that de- 
creases the inflammatory response.) The institutional re- 
view boards of each participating medical center or hos- 
pital approved this study. Patients or their surrogate 
provided informed consent before enrollment. The 
study was conducted in accordance with the established 

- ethical standards of the medical centers and with the 

principles of the Declaration of Helsinki (26). 

We analyzed age as a binary category and according 
to decade. To assess the varying effect of age on out- 
comes, we also used age, coded as a series of indicator 
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variables for decade of age, in multivariable analysis. In 
keeping with our prospectively defined analysis plan, we 
decided a priori to report these data as a comparison of 
the patients younger than 70 years of age (n = 729) 
with the patients 70 years of age or older (n = 173). In 
the absence of any clearly defined age cutoff designating 
patients as elderly, we chose these binary age categories 
on the basis of data from the SUPPORT studies sug- 
gesting that physicians most often used 70 to 75 years of 
age as a decision-making cut point affecting intensity of 
care and threshold for withholding mechanical ventila- 
tion (6—8). However, additional analyses defining “old- 
er persons” at lower (65 years of age) and higher (80 
years of age) cutoffs have yielded similar results. 
Details of inclusion and exclusion criteria for the 
ARDS network trials have been reported previously (23, 
24). Briefly, patients were eligible if they required me- 
chanical ventilation for acute lung injury, with a partial 
Po, divided by fraction of inspired oxygen of 300 or 
less, bilateral pulmonary infiltrates consistent with pul- 
monary edema, and no clinical evidence of left atrial 
hypertension. If measured, the pulmonary capillary 
wedge pressure was required to be 18 mm Hg or less 
(27). The major reasons for exclusion were as follows: 
more than 36 hours elapsed since the inclusion criteria 
were met, age younger than 18 years, participation in 
other acute lung injury trials in the past 30 days, preg- 
nancy, increased intracranial pressure, neuromuscular 
disease that could impair spontaneous breathing, sickle- 
cell disease, severe chronic respiratory disease (as previ- 
ously described [23, 24]), massive obesity, burns cover- 
ing more than 30% of body surface, comorbid 
conditions with an estimated 6-month mortality rate 
greater than 50%, bone marrow or lung transplantation, 
chronic liver disease (as defined by Child-Pugh Class C 
[28]), inability to consent, and attending physician re- 
fusal or unwillingness to commit full life support. The 
patient’s surrogate and managing physician determined 
whether to withdraw mechanical ventilation, and we an- 
alyzed all patient data on an intention-to-treat basis. 


Protocol for Mechanical Ventilator Management 
Mechanical ventilation was performed in strict ac- 
cordance with the ARDS network study protocol (24). 
Weaning was done according to a protocol that in- 
cluded a daily weaning screen followed by pressure sup- 
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port ventilation and a 2-hour spontanzous breathing 


trial. 


The Daily Weaning Screen and Spontanecus 
Breathing Trials 

Patients were followed daily to determine when they 
passed the following “weaning screens,” which were 
based on data from previous investigations (29-31): ox- 
ygen saturation of at least 0.88 on posizive end-expira- 
tory pressure of 8 cm H,O or less and a fraction of 
inspired oxygen of 0.40 or less, systolic blood pressure of 
90 mm Hg or more without vasopressor support, and 
demonstration of spontaneous inspiratory efforts (initi- 
ating breaths above the rate of the ventilator sztting). 
After meeting these daily weaning screen criteria, pa- 
tients were given a 5-minute trial of spontaneous breath- 
ing with continuous positive airway pressure o7 5 cm 
H,O. If the respiratory rate remained 35 breaths, min or 
less, the patient entered a pressure support weaniag pro- 
tocol and then a 2-hour spontaneous breathing trial on a 
T-piece or continuous positive airway pressure of 5 cm 
H,O without pressure support ventilation, as described 
previously (www.ardsnet.org/study.html). The sponta- 
neous breathing trial was terminated if any of the fol- 
lowing predetermined conditions were met: respiratory 
rate greater than 35 breaths/min for more than 5 min- 
utes, sustained arterial oxygen saturation less then 0.90, 
heart rate that had increased by 20% or more campared 
with the rate at 0600 hours (6 a.m.) marked use of 
accessory respiratory muscles, abdominal paradox, marked 
subjective dyspnea, or diaphoresis. If any of these criteria 
were met, then the ventilator was set at the patient’s 
previously used settings and the patient was weaned by 
using the pressure-support protocol until the following 
day, at which time the daily weaning screen would be 
performed again. Patients “passed” zhe sportaneous 
breathing trial if none of the above conditions were met. 
After passing the 2-hour spontaneous breathing trial, 
patients graduated to unassisted breathing, mearing that 
they were extubated, continued receiving a T-piece, or 
received continuous positive airway pressure of 5 cm 
water without pressure support ventilazion. 


Definitions of Recovery Landmarks 

To determine the rate of recovery cf older compared 
with younger patients, the earliest time at which patients 
had successfully passed four clearly defined recovery 
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landmarks was recorded: 1) the daily weaning screen, 2) 
the 2-hour spontaneous breathing trial, 3) the date on 
which the patient began a period of unassisted breathing 
that lasted 48 hours or more, and 4) discharge from the 
intensive care unit alive and with no mechanical venti- 
lation. 


Severity of Illness Classification and Organ or 
System Failure 

Baseline -severity of illness was recorded at enroll- 
ment by using the Acute Physiology, Age, and Chronic 
Health Evaluation ITT (APACHE DI) score (32). During 
analysis, we used a modified APACHE III score that 
excluded age so that age would remain an independent 
factor of outcome. Nonpulmonary organ system failures 
were also recorded by using definitions based on the 
following objective criteria (24, 33-35): for circulatory 
failure, a systolic blood pressure of 90 mm Hg or less or 
the need for treatment with any vasopressor; for coagu- 
lation failure, a platelet count of 80 X 10? cells/L or 
less; for central nervous system failure, a Glasgow coma 
scale rating less than 12; for hepatic failure, a serum 
bilirubin concentration of at least 34 pmol/L (2 mg/ 
dL); and for renal failure, a serum creatinine concentra- 
tion of at least 177 pmol/L (2 mg/dL). 


Outcomes 

Patients were assessed for duration of mechanical 
ventilation and total length of stay in the intensive care 
unit. To quantitate the degree and rate of recovery, we 
used the maximum recovery landmark achieved by day 
28 in both survivors and nonsurvivors (and the time it 
took to progress through these landmarks). Patients 
were monitored daily for 28 days for signs of failure in 
nonpulmonary organs and systems. We calculated the 
number of days without organ or system failure (organ 
failure—free days) by subtracting the number of days 
with organ failure from the lesser of 28 days or the 
number of days to death. 


Statistical Analysis 

All univariate comparisons of older versus younger 
patients used the Fisher exact test for dichotomous vari- 
ables (36), two-sided Wilcoxon test for. noncensored 
continuous variables (37), and a log-rank test for cen- 
sored continuous variables (38). Patients were followed 
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Table I. Baseline Characteristics of the Patients 








Characteristic Patients < 70 Patients = 70 
Years of Age Years of Age 
(n = 729) (n = 173) 

Median age (interquartile range), y 46 (35-57) 7% (73-79) 
Male sex, n (%) 431 (69.1) 166 (61.3) 
Ethnicity, n (%) 

White, non-Hispanic 524 (71.9) 13° (79.2) 

Black, non-Hispanic 133 (18.2) 22 (12.7) 

Hispanic, Asian, or Native American 72 (9.9) 14 {B.4) 
Median APACHE Hl score (interquartile 

range)* 73 (56-95) 73 158-91) 

Radiographic lung injury, n (%)t 

1 quadrant 2 (0.3) 2742) 

2 quadrants 41 (5.7) 17 (6.5) 

3 quadrants 128 (17.8) 26 (15.4) 

4 quadrants 547 (76.2) 130 176.9) 
Nonpulmonary organ failure, n (°)+ 

0 organs 151 (20.7) 28 (16.2) 

1 organ 338 (46.4) 85 (49.1) 

2 organs 175 (24.0) 53: (30.6) 

3 organs 54 (7.4) BES) 

4 organs 10 (1.4) 2 (4.2) 
Primary causes of lung injury, n (%)§ 

Pneumonia 267 (36.6) 53+30.6) 

Aspiration 95 (13.0) 39{22.5) 

Trauma 87 (11.9) 5.2) 

Sepsis 192 (26.3) 44.425 4) 

Multiple transfusions 15 (2.1) 1145.4) 

Other 95 (13.0) 24 (43.9) 





* Acute Physiology, Age, and Chronic Health Evaluation (32). Scores for these 
analyses were modified by excluding age. Higher scores indicate more-severe ill- 
ness. 

t Radiographic lung injury class based on number of quadrants opacified on por- 
table chest radiography. 

+ Organ and system failures were defined as described previously (24, 33-35). 

§ The sum of all primary causes of lung injury is greater than 100% because the 
investigators assigned more than one cause for some lung injuries. 


until discharge home or for 180 days, whichever oc- 
curred first. We compared the mortality rates at 28 and 
180 days by using Kaplan-Meier estimates ane their 
standard errors (38) at this time point, with stratifica- 
tion on treatment assignment. Association of mertality 
and age decade was quantified and tested by using the 
Spearman rank correlation coefficient (39). A prieri, we 
determined the covariates to use in multivariable regres- 
sions: study center, sex, race/ethnicity, cause of acute 
lung injury, modified APACHE III score (32) and its 
square (linear variables), organ systems failure index (a 
linear variable) (33), radiographic lung injury score 
(a linear variable), and treatment assignment. Organ sys- 
tem failure-free days (counted separately for each organ 
system) were stratified on day of death in the first 28 
days or on survival after day 28. Data on organ failure 
were not available beyond the day 28. Within each stra- 
tum, we determined fractional ranks of organ failure— 
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free days, and analyzed these fractional ranks by using 
analysis of covariance (40). For in-hospital survival data, 
we used a Cox proportional hazards model (41). 

We censored missing data on patients who were lost 
to follow-up, which was mostly due to out-of-hospital 
transfer and was unrelated to any risk for death. Overall, 
16 patients were censored overall before day 180 of the 
study, and none was censored before day 28. We used 
an ordinal logistic regression model for 28-day recovery 
landmark data (42). Model assumptions were assessed 
with a test of proportional odds (43) for the ordinal 
logistic regression model and with a rho statistic (44) for 
the proportional hazards model. We used a two-sided 
Wald test (45) to compare age groups. The number of 
missing values for covariates were 0 for age, race/ethnic- 
ity, sex, and treatment assignment; 6 for APACHE III 
score; 15 for radiographic lung injury score; and 1 for 
number of organ failures. The multivariable analyses in- 
cluded 881 patients with complete information on all 
covariates. In all analyses, we considered P values less 
than 0.05 to be statistically significant. 

To perform logistic regression, we used SAS soft- 
ware, version 8.02 (SAS Institute, Inc., Cary, North 
Carolina); for all other calculations, we used the R sys- 
tem (available at http://cran.r-project.org). We report 
interquartile ranges. 


Role of the Funding Source 

The funding agencies had no role in the collection, 
analysis, and interpretation of the data or approval or 
disapproval of the finished manuscript. 


RESULTS 
Baseline Characteristics 

Table 1 shows demographic, physiologic, and ra- 
diographic characteristics of patients. The two study 


Table 2. Selected Outcomes at 28 Days in Patients with 
Acute Lung Injury 





Patients < 70 Patients = 70 P Value 
Years of Age Years of Age 
(n = 729) (n = 173) 


Category 


Duration of mechanical 
ventilation, d* 10 (5 to 26) 19 (7 to >28) <0.001 
Time in intensive care unit, d* 16 (8 to >28) 21 (11 to >28) 0.004 
| 28-day survival rate, % 74.6 50.3 <0.001 





* Values are expressed as the median (interquartile range). The data include sur- 
vivors and nonsurvivors. 
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Figure 1. Histogram of 28-day survival by decade of age. 
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Depicted is the decrease in survival seen in patients with acute lung 
injury by decade of age (Spearman rho = 0.25; P < 0.001 fo- compar- 
ison across all groups). The number of patients enrolled in each age 
group is listed above the bars; the bars represent the percentage of sur- 
vivors at 28 days for each age group. 


groups included 729 patients younger than 70 years of 
age (median age, 46 years) and 173 patients 70 years of 
age or older (median age, 75 years). Despite a 30-year 
difference in mean age, baseline severity-of-illness scores 
(the modified APACHE III scores) were nearly identical 
between the two age groups, as were the baseline num- 
ber of chest radiography quadrants with infiltrates and 
the number of nonpulmonary organ system failures. Pri- 
mary causes of acute lung injury were similarly distrib- 
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uted between younger and older patients, except for as- 
piration and multiple transfusions (more occurred in the 
group age = 70 years; P = 0.003 and P = 0.009, re- 
spectively) and trauma (more in the group age < 70 
years; P = 0.009). 


Lengths of Stay and Mortality 

The older patients (=70 years of age) had a higher 
median duration of mechanical ventilation and length of 
stay in the intensive care unit and a lower 28-day sur- 
vival rate (P< 0.01 for each comparison) (Table 2). 
Survival at day 28 decreased with increasing decade of 
age (Figure 1) (Spearman rho = 0.25; P < 0.001). Fig- 
ure 2 shows the status of younger and older patients at 
weekly intervals. The fraction of younger and older pa- 
tients alive and receiving mechanical ventilation at each 
weekly interval was nearly identical, and almost 1 in 5 
patients (18%) in both age groups remained on the ven- 
tilator for 3 or more weeks. However, at each time 
point, the older patients were less often alive off the 
ventilator and more often dead. 

The proportion of patients discharged alive and 
without ventilator support at 180 days was 70.2% (95% 
CI, €7.0% to 73.6%) in the patients younger than 70 
years of age and 40.8% (CI, 34.1% to 48.9%) in the 
patients 70 years of age or older (P < 0.001). For the 
861 >atients who participated in the ventilator trial of 
lower versus traditional tidal volume, older and younger 


Figure 2. Histogram of patient outcomes—time on ventilator and death. 
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This plot compares the percentage of patients younger than 70 years of age (white bars) with the percentage of patients at least 70 years of age (gray bars) 
who were alive on the ventilator, alive oF the ventilator, or dead at weekly intervals. At each time point, the percentages of younger and older patients 
who were alive and receiving mechanical ventilation (far lefi) were nearly identical (P = 1.0), but the older patients were less often alive off the ventilator 


(center) and more often dead (far right). 
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Table 3. Maximum Recovery Landmark Achieved by Day 
28 in Survivors and Nonsurvivors* 















Stage of Recovery Survivors Nonsurvivors Total 
n(%) n 

No recovery beyond baseline 26 (4.1) 162 (59.8) 188 
Passed physiologic recovery screent 40 (6.3). 57 (21.0) - 97 
Passed 2-hour breathing trialt 37 (5.9) 30 (11.1) 67 
Unassisted breathing for 48 hours§ 56(8.9) ` 80) 64 
Discharged from ICU alive and off 

mechanical ventilation 515 (74.8) 14 (5.2) 486 


Total ` 631 271 


* ICU = intensive care unit. 
t Physiologic recovery screen of “readiness” to attempt spontaneous breathing 


included saturations greater than 0.88 on positive end-expiratory pressure 
of 8 cm H,O or less and 0.40 or less fraction of inspired oxygen, systolic blood 
pe of 90 mm Hg or higher, and demonstrating spontaneous inspiratory 
+ Spontaneous breathing trials were conducted by using continuous positive air- 
way pressure of 5 cm H,O with no pressure support ventilation for up to 2 hours. 
§ Unassisted breathing refers to breathing that was extubated, on T-piece, or on 
continuous positive airway pressure of 5 cm H,O without pressure support ven- 
tilation. If continuous breathing lasted for 48 hours or more, the patient was 
considered to have passed this stage of recovery. 


patients were equally distributed between both treat- 
ment groups. Assignment to receive lower tidal volume 
instead of traditional tidal volume resulted in the same 
magnitude of absolute risk reduction in mortality at 28 
and 180 days for younger and older patients at 28 days 
(absolute risk reduction for patients < 70 years of age, 
9.1 vs. 9.9 percentage points at 28 days and 8.1 vs. 8.6 
percentage points at 180 days; P > 0.2 for both com- 
parisons). 


Progression through Recovery Landmarks 
' To understand the likelihood and rate of progres- 
sion of patients through recovery landmarks, we divided 
the patients into survivors and nonsurvivors and plotted 
the maximum stage of recovery achieved by day 28 
(Table 3). Of the 902 total patients, 631 (70%) sur- 
vived and 271 (30%) died in the first 28 days. Seventy- 
five percent of survivors progressed to successful dis- 
charge from the intensive care unit alive and without 
mechanical ventilation by 28 days. In contrast, a similar 
proportion of nonsurvivors (8 of 10 patients) had either 
no improvement or only minimal recovery (that is, they 
never passed a 2-hour spontaneous breathing trial) be- 
fore death. 
Among survivors of acute lung injury, the percent- 
age of patients achieving the recovery landmarks were 
similar in both age groups (P > 0.2) (Figure 3). This 
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was also true for the nonsurvivors (data not shown; P > 
0.2). 

Figure 4 depicts the mean times to progress through 
recovery landmarks by age group. The data for time are 
shown as intervals between recovery landmarks and are 
not additive because a cohort is changing from land- 
mark to landmark. Among 28-day survivors, 73 of 87 
older patients (83.9%) and 464 of 544 younger patients 
(85.3%) passed a 2-hour spontaneous breathing trial. 
The median time from enrollment to passing the spon- 
taneous breathing trial was 4 days (interquartile range, 
2 to 9) in older patients and 5 days (interquartile range, 
3 to 10) in younger patients (P > 0.2). However, after 
passing the spontaneous breathing trial, older patients 
required more time to achieve completely unassisted 
breathing (median time [interquartile range], 1 day [0 to 
6 days] for the older group vs. 0 days [0 to 2 days] for 
the younger group; P = 0.002) and to be discharged 
from the intensive care unit without ventilator support 
(median [interquartile range], 6 days [2 to 17 days] for 
the older group vs. 3 days [2 to 8 days] for the younger 
group; P= 0.005). For nonsurvivors, the time to 
progress through each recovery landmark was similar 
between old and young patients (data not shown; 
P > 0.2 for each landmark comparison). 

Reintubation rates for patients 70 years of age or 
older compared with patients younger than 70 years of 
age were 16.7% (CI, 13.1% to 19.6%) and 7.5% (CI, 
5.2% to 10.2%), respectively (P = 0.027). The older 


Figure 3. Histogram of maximum recovery landmark 
achleved by 28 days among survivors. 


Maximum Recovery Achleved by 28 Days In Survivors 





The percentage of patients (x = 631) who achieved the recovery land- 
marks (as defined in Methods section) was similar between the group 70 


years of age or older (gray bars) and the group younger than 70 years of 
age (white bars) (P > 0.2). ICU = intensive care unit; SBT = sponta- 
neous brea! trial, 
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Figure 4. Histogram of the rate of progress through 
recovery landmarks achieved by 28 days among 
survivors. 
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The mean time from enrollment to passing a 2-hour spontaneous breath- 
ing trial was similar between both age groups (P > 0.2) (whixe bars = 
younger patients; gray bars = older patients}. However, the older patients 


took more time to progress from passing the 2-hour spontaneous breath- 
ing trial (SBT) to achieving 48 hours of unassisted breathing (P = 0.002) 
and from 48-hour unassisted breathing to being discharged from the 
intensive care unit (ICU) without use of a ventilator (P = 0.005). 
Among nonsurvivors, the patients 70 years of age or older did aot differ 
from those younger than 70 years of age for any of these time intervals 
(data not shown; for all time intervals, P > 0.2). 


group had fewer preexisting comorbid illnesses (accord- 
ing to the chronic health component of the AEACHE 
III scores) than the younger group (13.2% [CI, 10.1% 
to 16.4%] vs. 21.4% [CI, 18.6% to 24.1%]; P = 0.02). 


Effect of Age on Outcomes In Multivariable Analysis 
Achieving Recovery Landmarks 

In a logistic regression analysis without adjustment 
for survival status, age predicted achievement for all 
landmark recovery points (Table 4). However, after ad- 
justment for survival status, the only difference in 
achieving recovery landmarks was that umassisted 
breathing was achieved less frequently among older sur- 
vivors than among younger survivors (odds ratio, 0.48 
[CI, 0.27 to 0.85]; P= 0.01). In keeping with these 
findings, multivariable Cox regression analysis (s-ratified 
by treatment center and adjusted for other ccvariates 
but not survival status) showed that age predicted the 
duration of mechanical ventilation (hazard ratio, 0.60 
[CI, 0.46 to 0.77]) and duration of stay in the intensive 
care'unit (hazard ratio, 0.71 [CI, 0.54 to 0.93]:. How- 
ever, again, after adjustment for survival status the two 
age groups did not differ except for amount of time 
receiving ventilator support: Older patients tended to 
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have a longer duration of mechanical ventilation (hazard 
ratio, 0.76 [CI, 0.58 to 1.01]; P = 0.056). The propor- 
tional hazard assumptions were satisfied for the age 


groups. 


Survival and Organ Failure 

Multivariable Cox regression analysis (stratified by 
treatment center and adjusted for other covariates) 
showed that age of 70 years or older was a strong pre- 
dictor of in-hospital death, with a hazard ratio for death 
of 2.5 (CI, 2.0 to 3.2; P< 0.001). The model satisfied 
proportional hazards assumptions. Analysis of covari- 
ance with organ failure—free days revealed that older per- 
sons had more coagulation failure—free days than did 
younger patients (that is, persons = 70 years of age had 
more days with a platelet count > 80 X 10° cells/L 
than patients < 70 years of age) (P = 0.03). We de- 
tected no difference between age groups in the number 


Table 4. Logistic Regression: Effect of Age on Achieving 
Recovery Landmarks* 


Recovery Landmark, Type of Odds Ratio for P Value 
Analysis Persons = 70 Years 
of Age (95% CI) 


Passed physiologic recovery screent 
All patients 
All patients, adjusted for survival 
Nonsurvivors only 


0.469 (0.317-0.695) <0.001 
0.894 (0.551-1.451) >0.2 
0.708 (0.379-1.320) >0.2 


Survivors only 1.137 (0.448-2.888) >02 
Passed spontaneous breathing trialt 
All patients 0.410 (0,281-0.599) <0.001 


All patients, adjusted for survival 
Nonsurvivors only 


0.754 (0.463-1.228) >0.2 
0.639 (0.288-1.417) >0.2 


Survivors only 0.860 (0.435-1.699) >0.2 
Unassisted breathing for 48 hours§ 

All patients 0.349 (0.239-0.509) <0.001 

All patients, adjusted for survival 0.583 (0,350-0.973) 0.039 

Nonsurvivors only 0.900 (0.295-2.743) >0.2 

Survivors only 0.476 (0.267-0.849) . 0.012 
ICU discharge 

All patents 0.439 (0.302-0.639) <0.001 

All patients, adjusted for survival 0.846 (0.511-1.398) 0.513 

Nonsurvivors only 1.128 (0.266—4.786) >0.2 

Survivors only 0.805 (0.465-1.395) ` >0.2 


* ICU = intensive care unit. 

+ Physiologic recovery screen of “readiness” to attempt spontaneous breathing 

included oxygen saturations than 0.88 on positive end-expiratory pressure 

of Bead HO or lers and O. or less fraction of inspired oxygen, systolic blood 

preste of 90 mm Hg or higher, and demonstrating spontaneous inspiratory 
res. 

+ Spontaneous breathing trials were conducted by using continuous positive air- 

way pressure of 5 cm H,O with no panes support ventilation for up to 2 hours. 

§ Unassisted breathing refers to breathing that was extubated, on T-piece, or on 

continuous positive airway pressure of 5 cm H,O without pressure support ven- 

tilation. If continuous breathing lasted for 48 hours or more, the patient was 

considered to have passed this stage of recovery. 
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of central nervous, circulatory, hepatic, or renal failure- 
free days (P > 0.2 for each comparison). 


Discussion 


Our analysis of this large cohort of patients with 
acute lung injury has important implications for advanc- 
ing the care of older patients with respiratory “ailure. 
Patients 70 years of age or older had 28-day and 180- 
day mortality rates that were nearly twice those of pa- 
tients younger than 70 years of age. Even after adjust- 
ment for covariates, we found that age was a strong 
predictor of mortality. In fact, older persons had a haz- 
ard ratio of 2.5 for in-hospital death, and varying the 
age cut-off by using 65 or 80 years of age did not alter 
the significance of these results. Our finding with the 
greatest implications for patient management was that 
surviving older persons achieved initial recovery land- 
marks at the same rates as their younger counterparts 
(the older age group passed conventional weaning crite- 
ria and could sustain spontaneous breathing without 
mechanical support) yet were delayed in their further 
progression through convalescence and were muck. more 
likely to be reconnected to the ventilator. 

Three recent reports (9, 46, 47) of patients with 
respiratory failure requiring mechanical ventilation are 
particularly relevant to our findings. These studies dem- 
onstrated that younger and older patients spent similar 
amounts of time receiving mechanical ventilation but 
reported contradictory results for the ultimate out- 
come—mortality. One study (47) found that patients 
with acute lung injury older and younger than 55 years 
of age had similar durations of mechanical ventilation, 
but the researchers observed a trend toward a lower mor- 
tality rate in patients older than 70 years of age. A sub- 
sequent report from a medical intensive care unit 
showed that mechanically ventilated older persons (with 
respiratory failure from various causes, not confired to 
acute lung injury) had durations of ventilator support 
and rates of survival that were similar to those of their 
younger counterparts (9). This cohort was from a single 
center, in which local triage decisions may have intro- 
duced selection bias by enrolling older persons with 
fewer comorbid illnesses, who would be more likzly to 
survive their respiratory failure (9). Finally, an abstract 
from an international study of respiratory failure from 
diverse causes showed that the 1038 participants az least 
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75 years of age had similar durations of mechanical ven- 
tilation and in-hospital stay compared with the 4118 
participants younger than 75 years of age (P > 0.2 for 
both comparisons) (42). However, in that large report, 
the older patients did have higher mortality rates in the 
intensive care unit (38% vs. 30%; P< 0.001) and in 
the hospital overall (52% vs. 37%; P< 0.001) com- 
pared with the younger patients. Our study builds on 
these data by focusing on acute lung injury, which is 
generally considered the most fulminant type of respira- 
tory failure and thus potentially more difficult to toler- 
ate in older persons. 

The duration of mechanical ventilation has been 
shown to independently predict mortality, even after ad- 
justment for covariates such as severity of illness (48). It 
is imperative that clinicians liberate patients from me- 
chanical ventilation at the optimal time, thereby reduc- 
ing complications, pain and suffering, and expenses. 
The landmark most frequently used in ventilator wean- 
ing protocols to signify patient readiness for extubation 
and independence from a ventilator has been the ability 
to breathe spontaneously (29, 31, 49-52). Consistent 
with our earlier report (9), the current study found that 
lung recovery to the point of passing spontaneous 
breathing trials occurred at the same rate in younger and 
older patients. However, although all patients were 
managed with the same detailed protocol, older patients 
required 1 day more than younger patients after passing 
spontaneous breathing trials to achieve at least 48 hours 
of unassisted breathing and required 3 more days before 
successful discharge from the intensive care unit. 

These age-related differences in mortality and out- 
comes during late stages of mechanical ventilation may 
be due to the greater number of comorbid illnesses and 
higher frequency of nonpulmonary organ system failure 
in older persons. Some researchers have suggested that 
the long-term outcome of respiratory failure may de- 
pend less on the severity of the respiratory failure than 
on other factors (21, 53); for example, occult cardiovas- 
cular disease could place patients at risk for developing 
ischemia and subsequent cardiac complications during 
weaning (54, 55). Surprisingly, our data showed that 
older patients may have entered the study with a lower 
preexisting burden of illness (that is, the older popula- 
tion had fewer points for the chronic health component 
of the APACHE III scores), but we had nor designed 


our study to detect such occult diseases or to adequately 
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calculate comorbid illnesses. Regarding nonpulmonary 
organ system failures, we found that older patients ex- 
perienced more failure-free days for the coagulation sys- 
tem (older patients had thrombocytopenia less frequent- 
ly), but the durations of dysfunction for other organ 
systems appeared similar between the two age groups. 
How the coagulation system might have influenced clin- 
ical outcomes remains poorly understood, and this may 
be elucidated through ongoing research efforts into in- 
teractions of inflammation, coagulation, and organ fail- 
ure (56-60). 

The most consistent message from our analyses was 
that older patients, regardless of similar rates of initial 
physiologic recovery compared with younger patients, 
had delayed liberation from the ventilator even after ad- 
justment for survival status. Of note, the reintubation 
rate for the older patients was more than twice that for 
the younger patients; in general, reintubation has been 
found to increase independently the risk for adverse out- 
comes such as nosocomial pneumonia and death (50, 
51, 61, 62). Although the prognostic importance of the 
cause and timing of reintubation are well recognized 
(63), these data were not recorded in this investigation. 
In addition to the potential effect of other occult non- 
pulmonary organ dysfunctions, central nervous system 
disease may have contributed to the age disparity in 
outcomes. It is worth acknowledging that older patients 
are at higher risk for having baseline central nervous 
system diseases, such as dementia or cerebrovascular ac- 
cidents, or for developing profound delirium while in 
the intensive care unit (64-70). Such neurologic distur- 
bances were poorly monitored in this cohort; however, 
such disturbances may directly affect the latter stages of 
mechanical ventilation (for example, after passing a 
spontaneous breathing trial) by interfering with the abil- 
ity to protect the upper airway. with physical therapy, 
and with attempts to mobilize the patient—thus limit- 
ing successful liberation from the ventilator (71-73). 
This could prolong intubation, lead to reintubation, and 
further increase the risk for subsequent nosocomial 
pneumonia or even death (50, 61, 74). Recent protocol 
advancements regarding sedation and analgesia (75, 76), 
monitoring of delirium in the intensive care unit (68, 
69), and screening for baseline or long-term cognitive 
impairments (77—80) might enhance our ability to de- 
tect and prevent such abnormalities and may help im- 
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prove quality of life (81) for older survivors of acute 
lung injury. 

Future investigations could improve upon several of 
the limitations in our study. For example, we did not 
evaluate whether a lower threshold for do-not-resusci- 
tate orders and withdrawal of life support in older per- 
sons may have contributed to the higher mortality rates 
in this age group (6, 7, 47). Because of the specific 
ventilacor protocol used in this study, we could not in- 
vestigate the utility of modifying weaning criteria ac- 
cording to age. However, age-related differences in per- 
ceptioas of dyspnea (82), vital sign abnormalities (53), 
or breathing patterns (83) could affect clinicians’ deci- 
sions and should be incorporated into the designs of 
future weaning investigations or guidelines (84). We 
tracked organ failures but did not analyze the cumula- 
tive effect of preexisting comorbid illness, which can be 
difficult to calculate (85). Important areas of organ-sys- 
tem dysfunction probably were not measured adequate- 
ly—for example, systematically capturing the presence 
of coronary or other occult organ disease, impaired nu- 
tritional status (86), or iatrogenic complications, such as 
specific types and quantities of sedatives and analge- 
sics—and these factors certainly could contribute to 
more central nervous system dysfunction in older per- 
sons. We also had no data on the criteria used to deter- 
mine patient readiness for discharge from the intensive 
care unit. These uncontrolled aspects of care and other 
unobserved confounders may have affected our results. 

In conclusion, we found that although older persons 
with acute lung injury had survival rates at 28 and 180 
days of 50% and 40%, respectively, at both time points 
they were twice as likely to die compared with their 
younger counterparts. In our opinion, these data do not 
suggest that physicians (or society) should be directing 
resources or life support away from elderly patients with 
acute lung injury. Rather, future efforts should be di- 
rected to improve the outcomes of older patients with 
acute lung injury. In this study, older persons were able 
to recover sufficiently from a respiratory perspective to 
achieve spontaneous breathing at the same rate as 
younger patients. Despite this recovery, however, our 
data showed that older persons had greater difficulty 
progressing through the late stages of convalescence and 
achieving unassisted breathing for more than 48 hours. 
Therefore, it may be important to alter management 
decisions for older persons throughout their stay in the 
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intensive care unit to better prepare these patients to 
remain unassisted and liberated from the ventilator once 
they have passed readiness testing. In addition, attention 
to the details of care at the time of and immediately 
following liberation from the ventilator appears particu- 
larly important in older patients. 
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BRIEF COMMUNICATION 


Anomalies of the Inferior Vena Cava in Patients with Iliac 


Venous Thrombosis 


Andrea Obemosterer, MD; Manuela Aschauer, MD; Wolfgamg Schnedl, MD; and Ralner W. Upp, MD 


Background: Cases of deep venous thrombosis in the lower 
extremities triggered by abnormalities of the vena cava have been 


reported. 


Objective: To describe anomalies of the Inferior vena cava In 
patients with deep venous thrombosis. 


Design: Prospective, consecutive case series. 
Setting: University Hospital, Graz, Austria. 
Patients: 97 patients with deep venous thrombosis. 


Intervention: Sonography, venography, or both to clagnose 
deep venous thrombosis; magnetic resonance angiography to Im- 
age the Inferior vena cava. 


Measurements: Anomalies of the inferior vena cava imaged by 
magnetic resonance anglography. 


uring embryogenesis, the inferior vena zava is 

formed by a process involving the development, 
regression, and anastomosis of three sets of paired veins: 
the posterior cardinal, subcardinal, and supracardinal 
veins (1). The normal inferior vena cava is converted to 
a unilateral right-sided system consisting, from cauda to 
cranium, of the postrenal, renal, prerenal, and hepatic 
segments. If the originally paired structures do not 
unite, however, anomalies of the inferior vena ceva may 
result. Such anomalies have an estimated prevalence of 
0.07% to 8.7% in the general population (2). Anomalies 
become apparent in infants when combined with heart 
failure or visceral malformations (3). In adults, anoma- 
lies are commonly seen incidentally in abdominal sur- 
gery or in radiologic work-up (2, 4, 5). However, some 
case reports have identified patients with anomalies of 
the inferior vena cava that became symptomatic because 
of deep venous thrombosis of the iliac veins (5—13). In 
this study, we identified anomalies of the inferior vena 
cava in consecutive patients with deep venous ttrombo- 
sis in the lower extremities. 


METHODS 
We studied 97 consecutive patients (51 men, 46 
women; mean age + SD, 51 + 19 years) who presented 


wew.annalsorg 


Results: 31 of 97 patients showed thrombotic occlusion of illac 
velns (common and extemal iliac veln [n = 29] or external illac 
vein [n= 2]). Five of 31 patients (3 men, 2 women) had an 
anomaly of the Inferior vena cava. Anomalies were missing Infe- 
rior vena cava, hypoplastic hepatic segment, and missing renal or 
postrenal segments. Patients with anomalles were significantly 
younger than the 92 patients without (mean age+SD, 2546 
years vs. 53 + 19 years; P = 0.002). in 2 patients with anomalies, 
the thrambotic occlusion was recurrent. 


Conclusions: An anomaly of the inferlor vena cava should be 
suspected if thrombosis Involving the illac veins is seen In pa- 
tients 3D years of age or younger. Patients with both an anomaly 
and thrombosis may be at higher risk for thrombotic recurrence. 


Ann intern Med. 2002;136:37-41. wrw.annals.org 
For author affiliations, current addresses, and contributions, see end of text 


with confirmed deep venous thrombosis in the lower 
extremities from October 1997 to June 1999. Forty- 
nine patients had left deep venous thrombosis, 34 had 
right deep venous thrombosis, and 14 had bilateral deep 
venous thrombosis. 

Deep venous thrombosis in the lower extremities 
was confirmed by color-coded duplex sonography (using 
5- and 7-MHz linear transducers [Acuson 128 XP/10, 
Mountain View, California]), ascending venography ac- 
cording to the technique of Hach (14), or both. Ascend- 
ing venography was performed in all patients when du- 
plex sonography indicated a thrombotic occlusion of the 
iliac veins (common iliac and external iliac veins). 
Thrombotic occlusion of the iliac veins was suspected 
when the iliac veins could not be completely visualized 
and poor blood flow with loss of cyclic respiratory vari- 
ations was seen at the level of the common femoral vein 
(15). If ascending venography showed no enhancement 
of contrast medium or only poor filling of the inferior 
vena cava, abdominal, gadolinium-enhanced, breath- 
hold, three-dimensional, three-phase magnetic reso- 
nance angiography was performed (1,5 Tesla Gyroscan 
ACS-NT, Philips, Eindhoven, the Netherlands) (16). 
Abdominal and pelvic computed tomography was per- 
formed to exclude pelvic masses obstructing the venous 
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Figure. Single slices of abdominal, gadolinium-enhanced 
magnetic resonance angiograms demonstrating 
anomalies of the inferior vena cava (IVC) in patient 1 
(top) and patient 2 (bottom). 








AE 








In patient 1, the IVC is missing. Tortuous renal venous collaterals 
(RVCS collect the venous blood return from both patent renal veins and 
drain into the azygous vein (not visible), which is enlarged to compensate 
for the anomaly. The right hepatic vein (RAV) enters directly into the 
right atrium (RA). In patient 2, the hepatic segment of the IVE is tiny 
and hypoplastic. The hemiazygous vein (HAV), which is enlarged to 
compensate for the anomaly, collects the venous blood retura from 
markedly dilated paravertebral venous collaterals (PVCs). The renal seg- 
ment of the IVC is missing, and the left renal vein (LRV) drains to 
paravertebral venous collaterals. AA = abdominal aorta; PV = portal 
vein; RRV = right renal vein; SV = splenic vein. 





blood flow. Screening for thrombophilia (including tests 
for activated protein C resistance time, factor V Leiden, 
levels of protein C and protein S, and presence cf anti- 
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thrombin HI and phospholipid antibodies) was rou- 
tinely performed in all patients. 

We used the unpaired Student t-test to compare the 
mean age of patients who had inferior vena cava anom- 
alies with that of patients who did not. A P value less 
than 0.05 was considered statistically significant. 


RESULTS 

Thirty-one of 97 patients had thrombotic occlusion 
of iliac veins (left [2 = 22], right [z = 5], or bilateral 
[z = 4]). Of these 31 patients, 29 had occlusion of the 
common and external iliac vein and 2 had occlusion of 
the external iliac vein. In 5 patients (3 men, 2 women), 
an anomalous inferior vena cava was diagnosed by mag- 
netic resonance angiography. Anomalies were an absent 
inferior vena cava, a hypoplastic hepatic segment, and 
absent renal or postrenal segments. The missing seg- 
ments of the inferior vena cava were replaced by an 
enlarged venous collateral system (Figure). Patients with 
an anomaly of the inferior vena cava were significantly 
younger than those without such anomalies (mean 
age + SD, 25 + 6 years vs. 53 + 19 years; P = 0.002). 
Screening tests for thrombophilia in 97 patients revealed 
a resistance to activated protein C associated with het- 
erozygous mutation for factor V Leiden in 8 patients, 
protein S deficiency in 1 patient, and antiphospholipid 
syndrome in 2 patients. 

Patient 1 presented with a painfully swollen left leg. 
Swelling had persisted for 2 weeks after strenuous phys- 
ical exertion (fitness training and bodybuilding). Two 
years before, patient 1 had received surgical treatment 
for thrombotic occlusion of the right common and ex- 
ternal iliac vein. Although the surgery was primarily suc- 
cessful, it was followed by ipsilateral reocclusion and 
contralateral occlusion of the common and external iliac 
veins. It was noted intraoperatively that cannulation of 
the inferior vena cava was impossible. The patient re- 
ceived oral anticoagulation for 1 year. 

Patient 2 presented with lumbar pain 1 day after a 
strenuous bicycle tour. Both thighs swelled 4 days later. 
Patient 3 was admitted with pain in the left inguinal 
region 1 day after a long-distance car ride. Additional 
thrombogenic risk factors were the use of oral contra- 
ceptives for the previous 3 months and a protein S level 
that had decreased to 0.46 (normal range, 0.7 to 1.4). 
Patient 4 was admitted 4 days after a long-distance bus 
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ride and had had pain, swelling, and redness of the left 
leg for the 2 previous days. Patient 5 was admitted with 
persistent swelling and pain in the left leg after several 
days of strenuous labor as a lumberjack. Six years before 
admission, he had undergone unsuccessful surgery for a 
right-sided thrombotic occlusion of the commen and 
external iliac veins. The patient received oral anticoagu- 
lation for 2 years. 

Demographic characteristics, location of previous 
and acute thrombosis, treatment, thrombophilic state, 
type of inferior vena cava anomaly, and other existing 
vascular anomalies are summarized in the Table. Con- 
tinuous therapy for all 5 patients included oral antico- 
agulation and elastic supports. At follow-up (7 to 21 
months), thrombotic recurrence was suspected in 1 pa- 
tient but was excluded by venography. Three patients 
were free of symptoms, and 1 patient declined further 
examination. 

No concomitant visceral defects or neuropathic 
findings were detected in any of the patients. Magnetic 
resonance angiography of the patients’ family members 
showed that the fraternal twin sister of patient | had a 
normally developed inferior vena cava and that the 
brother of patient 5 had a duplicate right renal artery 
but a normally developed inferior vena cava. 


Discussion 

In our study, 5 of 31 patients with thrombotic in- 
volvement of iliac veins had anomalies of the inferior 
vena cava. Proximal deep venous thrombosis was diag- 
nosed by duplex sonography, venography, or both. The 


sensitivity of duplex sonography in detecting proximal 
deep venous thrombosis ranges from 92% to 95%, and 
specificity ranges from 97% to 100% (17). Venography 
is the reference method for diagnosing deep venous throm- 
bosis (17). Anomalies of the inferior vena cava were con- 
firmed by magnetic resonance angiography, a method of 
depicting venous abnormalities that is highly sensitive 
and specific and does not use ionizing radiation (16). 
Anomalies of the inferior vena cava are caused by 
aberrant development in the sixth to eighth weeks of ges- 
tation. During this period, complex embryologic develop- 
ment of the inferior vena cava with anastomoses, disappear- 
ance, and replacement of vessels may result in various 
types of malformations (1, 2). If the deep venous collat- 
eral system is sufficiently developed and drains the ve- 
nous blood from the lower extremities to the heart, symp- 
toms are likely to be prevented in a patient with anomalies 
of the inferior vena cava (7, 10). In patients at risk for 
thrombogenic events, however, an inadequate blood re- 
turn through collaterals may increase the venous blood 
pressure in the veins of the legs, favoring venous stasis 
and subsequent deep venous thrombosis (6, 9-11, 13). 
We investigated consecutive patients with deep ve- 
nous thrombosis in the lower extremities and found 
concomitant iliac vein thrombosis and anomalies of the 
inferior vena cava in 5 patients. Patients with anomalies 
were significantly younger than the 92 patients without 
(P = 0.002). In the literature, the mean age (+SD) of 
the patients with such anomalies is 33 + 12 years; some 
patients presented with recurrent thrombotic events and 
post-thrombotic complications (8-11). 


Table. Characteristics of Patients with Anomalies of the Inferior Vena Cava* 





Thrombophilia ~- - 
Type of treatment Anticoagulant 





Thrombolytic (failed) 
Anomaly of the inferior vena cava No inferior vena cava Hypeplastic hepatic 


Characteristic Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 
Sex Male Male Female Female Male 
Age, y 25 24 22 20 35 
Location of previous thrombosis LCIV, LEIV, RCIV, - - - RCIV, REIV 
REIV 
Location of acute thrombosis LCFV, LSFV LCIV. LEIV, LCFV, LSFV, LCIV, LEIV LCIV, LEIV, LCFV, LCIV, LEIV, LCFV, 
RCIV, REIV, RCFV, RSFV LSFV LSFV 


Protein S deficiency - = 
Thrombolytic (failed) Anticoagulant Anticoagulant 
Hypoplastic hepatic segment, Absent postrenal — Hypoplastic hepatic 





on MRA segment, absent renal absent renal and postrenal segment segment 
segment segments 
Other vascular anomalies = Triplicate right renal artery, - - Duplicate right renal 
duplicate teft renal artery 
ariery 
* LCFV = left common femoral vein; LCIV = left common iliac vein; LETV = left external iliac vein; LSEV = left superficial femoral vein; MRA = magnetic resonance 


angiography; RCFV = right common femoral vein; RCIV = right cemmon iliac vein; RELV = right external iliac vein; RSFV = right superficial fernoral vein. 


www.annals.org 


ł January 2002] Annals of Internal Medicine| Volume 146 ¢ Number 1139 





BRIEF COMMUNICATION | Venous Thrombosis and Anomalies of the Inferior Vena Cava 


In our study, strenuous muscular exercise, physical 
effort, long car and bus rides, and a strenuous bicycle 
tour may have triggered the acute thrombotic events. 
Patients who are known to have anomalies of the infe- 
rior vena cava should be advised to avoid additional 
thrombogenic risk factors, such as unusual physical ef- 
forts, prolonged immobilization, and oral contraceptive 
use (5). Patients with persistent risk factors and symp- 
tomatic deep venous thrombosis are at high risk for 
thrombotic recurrence (18). Two patients in our study 
presented with recurrent deep venous thrombosis after 
discontinuation of oral anticoagulation. Economic eval- 
uations have shown that prophylactic measures are cost- 
effective in preventing recurring thromboembolism and 
its long-term complications, compared with no prophy- 
laxis or surveillance and selective treatment of venous 
thromboembolism (19). 

Our study has several limitations. First, we may 
have underestimated the number of anomalies of the 
inferior vena cava because magnetic resonance angiogra- 
phy was performed only when venography indicated a 
possible abnormality. Because only a small number of 
patients in our selected study sample had anomalies of 
the inferior vena cava, generalization of our results may 
not be justified. However, patients with an acquired 
thrombotic occlusion of the inferior vena cava may have 
a similar risk for deep venous thrombosis in the lower 
extremities. In our study, the absence of inferior vena 
cava segments was not the consequence of an acquired 
thrombotic occlusion. The latter is a serious clinical 
event, and symptoms vary with the level of occlusion 
(20). The absence of clinical symptoms before the first 
thrombotic manifestation and the absence of inferior 
vena cava segments in all slices of magnetic resonance 
angiography suggest that the anomalies in our study 
were congenital rather than acquired. 

Our results indicate that an anomalous inferior vena 
cava should be suspected in patients 30 years of age or 
younger who have thrombosis involving the iliac veins. 
Patients with an anomaly of the inferior vena cava and 
deep venous thrombosis may be at higher risk for 
thrombotic recurrence. 
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Because use of herbal remedies is Increasing, a risk- benefit profile 
of commonly used herbs Is needed. This article provides a clini- 
cally orlented overview of the efficacy and safety of ginkgo, St 
John’s wort, ginseng, echinacea, saw palmetto, and kava. Wher- 
ever possible, assessments are based on systematic reviews of 
randomized clinical trials. Encouraging data support the efficacy of 
some of these popular herbal medicinal products, and the poten- 
tial for doing good seems greater than that for doing harm. The 
published evidence suggests that ginkgo Is of questionable use for 
memory loss and tinnitus but has some effect on dementia and 
intermittent claudication. St. John's wort Is efficacious for mild to 
moderate depression, but serious concems exist about Its interac- 


hysicians’ need for reliable information on herbal 

medicinal products is considerable. In the United 
States, the popularity of complementary and alternative 
medicine is growing at a remarkable and perhaps disqui- 
eting speed (1). Herbal medicine has grown faster than 
any other “alternative” treatment method in the United 
States (1, 2). The seven top-selling herbal medicinal prod- 
ucts in the United States are Ginkgo biloba (total 1998 
retail sales of $151 million), St. John’s wort ($140 mil- 
lion), ginseng ($96 million), garlic ($84 million), echi- 
nacea ($70 million), saw palmetto ($32 million), and kava 
($17 million) (3). (Garlic is not discussed in this article; 
the reader is referred to two recent meta-analyses [4, 5].) 

Physicians regularly see patients who self-prescribe 
herbal medicinal products but do not volunteer this in- 
formation (1). Many herbal medicines have adverse ef- 
fects, and most can interact with purified prescription 
drugs (6). A complete medical history should therefore 
include specific questions about the use of herbal medic- 
inal products (7), and physicians must acquire sufficient 
knowledge in this area to advise their patients responsibly. 

This article provides risk—benefit profiles for the 
most commonly used herbal medicines. These profiles 
are based on systematic reviews where possible. 


METHODS 

Electronic literature searches were done to locate all 
systematic reviews of gingko, St. John’s wort, ginseng, 
echinacea, saw palmetto, and kava. The MEDLINE (via 
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tions with several conventional drugs. Well-conducted clinical trl- 
als do not support the efficacy of ginseng to treat any condition. 
Echinacea may be helpful in the treatment or prevention of upper 
resplratory tract infections, but trial data are not fully convincing. 
Saw palmetto has been shown in short-term trials to be effica- 
cious In reducing the symptoms of benign prostatic hyperplasia. 
Kava Is an efficacious short-term treatment for anxiety. None of 
these herbal medicines is free of adverse effects. Because the 
evidence Is incomplete, risk-benefit assessments are not com- 
pletely rellable, and much knowledge is still lacking. 


Ann intern Med. 2002;136:42-53. 
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PubMed), EMBASE, CISCOM, and AMED databases 
and the Cochrane Library were searched from their incep- 
tion to October 2000. In addition, nine experts in the field 
were asked for further details on systematic reviews, and the 
author’s personal files were searched for further articles. 

All systematic reviews of randomized clinical trials 
in humans were included. They were read in full, and 
key data were extracted according to criteria that appear 
as column headers in Table 1. The quality of the reviews 
was estimated according to the guidelines of the Quality 
of Reporting of Meta-analyses statement (23). In es- 
sence, the following questions were asked: Are the ob- 
jectives of the review clearly stated? Are the data sources 
stated? Are the search methods explained? Are inclusion 
and exclusion criteria stated? Was the validity of primary 
data assessed? Is the data abstraction process explained? 
Were the study characteristics assessed? Are the results 
adequately discussed? If the answer to seven or more of 
these nine questions was “yes,” the review was rated as 
“good”; if four to six responses were positive, it was 
rated as “adequate”; and if three or fewer were positive, 
it was rated as “poor.” Of note, the methodologic qual- 
ity of a systematic review and that of the primary studies 
are largely independent: For example, weak clinical trials 
can be analyzed in a high-quality review. 


GINKGO (GINKGO BILOBA) 
Ginkgo fruits and seeds have been used in tradi- 
tional Chinese medicine for millennia (mostly to treat 
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asthma and chilblains). The flavonoids and terpene lac- 
tones from the ginkgo leaf, which today is used zor me- 
dicinal purposes, are associated with diverse pharmaco- 
logic actions (Table 2). In vitro and in vivo studies 
suggest that ginkgo has antiedemic, antihypoxic, free 
radical-scavenging, antioxidant, metabolic, antiplatelet, 
hemorheologic, and microcirculatory actions @, 24). 
Ginkgo has been used experimentally for myocardial 
reperfusion injury, depression, brain trauma, free radical 
damage to the retina, cochlea deafness, vertigo, male 
impotence, and asthma (9). In clinical practice, it is used 
mostly for memory impairment, dementia, tinnitus, and 
intermittent claudication. In some European countries, 
ginkgo is registered for these indications; in the United 
States, it is marketed as a dietary supplement. 


Memory Impairment 

A rigorous systematic review of high methcdologic 
quality included 40 mostly weak controlled trials of 
ginkgo for “cerebral insufficiency”: memory impairment 
but not dementia (10). With their own scoring system, 
the authors judged that only 8 of the primary studies 
had good methodologic quality. All but 1 of these 8 
studies showed positive effects of ginkgo on cognitive 
function compared with placebo. For global efective- 
ness ratings and single symptoms (such as forget-ulness), 
clear evidence favored ginkgo over placebo. However, 
the authors warn of publication bias because “there were 
no negative results reported in many trials of lew qual- 
ity” (10). Another, less rigorous meta-analysis studied one 
standardized extract (11). The author did not -ormally 
assess the quality of the primary studies. Of the 11 ran- 
domized clinical trials included, 5 had not keen in- 
cluded in the previous meta-analysis (10). Again, the 
conclusions were positive (Table 1). 

Thus, encouraging data exist, but the evidence for 
ginkgo as a memory enhancer is not fully corvincing. 
Contrary to claims often made, no compelling evidence 
shows that ginkgo enhances normal cognitive fanction. 


Dementia 

A systematic review of adequate quality 225) in- 
cluded nine randomized, double-blind, placebo-con- 
trolled clinical trials of ginkgo to treat dementia. Meth- 
odologic quality of the primary studies was assessed by 
using the Jadad score, and three studies had the highest 
possible rating (5 out of 5 points). Eight studies. includ- 
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ing the three highest-quality studies, suggested that 
ginkgo is significantly more effective than placebo in 
delaying clinical cognitive deterioration in dementia. 
Using stricter entry criteria, Oken and colleagues 
(12) conducted a meta-analysis of high methodologic 
quality of four randomized, double-blind, placebo- 
controlled clinical trials of ginkgo to treat Alzheimer 
disease. All of these studies were included in our analysis 
(25). The methodologic quality of the primary studies 
was not formally assessed. Again, the overall result was 
positive. The pooled effect size in terms of cognitive 
function was moderate and translated into a 3% differ- 
ence in the Alzheimer’s Disease Assessment Scale- 
Cognitive subtest (Table 1). Thus, the average effect size 
associated with ginkgo is likely to be clinically relevant. 


Tinnitus 

Ginkgo increases fluidity of blood and thus might 
optimize blood flow at the microcirculatory level (13). 
These effects prompted testing the clinical efficacy of 
ginkgo in treating tinnitus. A systematic review of ade- 
quate quality (26) summarized all five randomized clin- 
ical trials of ginkgo for this indication (Table 1). Meth- 
odologic quality of the primary studies was assessed by 
using the Jadad score, and only one study was deemed 
to be of sufficient rigor. The results showed a moderate 
but statistically significant effect of ginkgo extract taken 
for 12 weeks on the perceived loudness of the tinnitus 
sound. Because few rigorous trials have been published, 
the therapeutic value of ginkgo for tinnitus is uncertain. 


Intermittent Claudicatlon 

Because gingko may optimize microcirculatory 
blood flow, it has been used to treat intermittent clau- 
dication. A meta-analysis of good quality (27) pooled 
results of eight randomized, double-blind, placebo- 
controlled clinical trials and calculated the weighted 
mean difference in pain-free walking distance between 
the experimental and control groups (Table 1). The 
methodologic quality of the primary data was assessed 
by using the Jadad score, and most studies received 5 or 
4 points out of the maximum of 5. The results indicate 
that gingko recipients walked 34 m (95% CI, 26 to 
43 m) farther without pain compared with controls. Thus, 
the effect is moderate yet probably clinically relevant. 

Comparative studies of ginkgo and pentoxifylline 
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Table 1. Systematic Reviews of Top-Selling Herbai Medicinal Products* 





Common Name 
(Manufacturer)t 


Ginkgo (Schwabe, Lichtwer) 


St. John’s wort (Lichtwer) 


Ginseng (Asian) (Pharmaton) 


Echinacea (Madaus) 


Saw palmetto (Schwabe) 


Kava (Schwabe) 





Indication 


Memory impairment 


Dementia 


Tinnitus 


intermittent claudication 


Mild to moderate depression 


Depression 


Multiple depressive disorders 


Various 


Prevention and treatment of 
upper respiratory tract 
infection 

Benign prostatic hyperplasia 


Anxiety 


Type of Study 
(Quality Estimate) 


Qualitative systematic review 
(good) 

Meta-analysis (adequate) 

Qualitative systematic review 
(good) 

Meta-analysis (adequate) 

Qualitative systematic review 
(adequate) 

Meta-analysis (good) 


Meta-analysis (good) 


Qualitative systematic review 
(adequate) 

Qualitative systematic review 
(good) 

Qualitative systematic review 
and meta-analysis (good) 

Meta-analysis (good) 


Qualitative systematic review 
(adequate) 


Qualitative systematic review 
(good) 


Meta-analysis (good) 


Meta-analysis (adequate) 


Trials (Patients), 
n (n) 


40 {not mentioned) 


Average Methodologic Quality+ 


Only 8 trials were good 


117 (11 130) Good, but not formally evaluated 

9 (1497) Good 

4 (212) Good, but nat formally evaluated 

5 (621) Poor 

8 (413) Very good 

23 (1757) Good 

6 (881) Very good 

8 (985) Very good, but not formally 
evaluated 

6 (651) Very good, but not formally 
evaluated 

14 (1417) Very good, but not formally 
evaluated 

16 (NA) Mostly poor 

16 (3396) Moderate to good 

18 (2939) Good 

7 (377) Good 





* NA = not applicable. 


t The manufacturers listed are those that make herbal medicinal produvas frequently tested in clinical trials. Their locations are as follows: Schwabe: Karlsruhe, Germany; 
Lichtwer: Berlin, Germany; Pharmaton: Lugano, Switzerland; and Madsus: Cologne, Germany. 
F Quality of primary studies, as estimated by che authors of the review ‘different methods were used). 


(the gold standard treatment in Europe for interraittent 
claudication) suggest that both treatments are similarly 
effective in increasing the walking distance of patients with 
claudication (28, 29). However, compared with regular 
walking exercises, ginkgo is clearly less effective (30). 


Safety 

Adverse effects of ginkgo are usually mild, transient, 
and reversible (Table 3). Potentially serious adverse ef- 
fects are bleeding (for example, subdural hematoma) (8, 
24) and seizures, which were seen in children after ex- 
cessive ingestion of seeds (31). Because gingko has anti- 
platelet activity (6), it may interact with anticoagulants 
(31, 32); several cases have been reported (14). 


Dosage 
Adequate dose-finding studies for gingko are not 
available. Clinical experience and data from randomized 
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clinical trials suggest the therapeutic window is wide. 
Clinical trials used dosages of 120 to 320 mg/d. The 
most common dosage is 40 mg of standardized extract 
of ginkgo leaf thrice daily (24). Quality extracts are 
characterized by 22% to 27% flavone glycosides and 5% 
to 7% terpin lactones (2.8% to 3.4% ginkgolides and 
2.6% to 3.6% bilobalides) (15). Clinical effects usually 
emerge after abour 4 weeks of treatment. Use of low- 
quality, nonstandardized extracts should be discouraged. 


St. JOHN’s Wort (HYPERICUM PERFORATUM) 

St. John’s wort, applied topically or systemically, has 
been used to treat bronchitis, burns, cancer, enuresis, 
gastritis, hemorrhoids, hypothyroidism, insect bites, in- 
somnia, kidney disease, scabies, and wound healing 
(31). Today, it is used almost exclusively as an herbal 
antidepressant. Its mechanism of action is now thought 
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Table 1—Continued 





Maln Result or Conclusion 


Ginkgo Is superior to placebo, but with caveats 


Ginkgo ts superior to placebo 
Ginkgo ts convincingly superior to placebo 


Mean effect size, 0.41 (95% Cl, 0.22-0.61) 
4 trials were positive (including the most rigorous study) 


Average Increase in pain-free walking distance, 36.3 m (95% 
Cl, 0.9-1.3 m) compared with reference medications 


Odds ratio, 2.5 (95% CI, 1.7-3.6) vs. placebo and 1.7 (95% 
Cl, 0.9-1.2) vs. reference medications 

All placebo-controlled trials favored St. John’s wort 

All placebo-controlled trials favored St. John’s wort 

Relative risk, 1.48 (95% Cl, 1.03-1.92) in favor of St. John's 
wort 


Relative benefit of 1.9 over placebo and 1.2 over tricyclic 
antidepressants 


No Indication Is supported by compelling evidence 
Some preparations have a better effect than placebo 


Superlor to placebo and equivalent to finasteride 


Weighted mean difference in Hamilton Anxiety Scale score of 
9.7 (95% Cl, 3.5~15.8) 


Comment Reference 

Possible publication bias 8 

The largest study was not randomized 

Large variation in dosages used 10 

Effect size equals about 1 SD "1 

No firm conclusions because of lack of rigorous trials “42 

Effect size is moderate but compares well with those 13 
of other oral medications for this condition 

Reference medications were underdosed In several 14 
of the comparative trials 

One trial also suggested efficacy In severe 15 
depression 

Review also Included 1 positive tral In severe 16 
depression 

Authors criticized the short duration of studles 17 

6 studies on major depression were included; 18 
possible publication bias 

' 

Epidemiologic data suggest that regular intake may 19 
minimize cancer risk 

Considerable lack of uniformity among studies; 20 
possible publication blas 

No long-term data available 21 

Only symptomatic therapy, and only short-term 22 





to lie in selective inhibition of serotonin, dopamine, and 
norepinephrine reuptake in the central nervous system 
(15). St. John’s wort contains various potentially active 
compounds; hypericin and hyperforin are thought to be 
its main active constituents (15) (Table 2). 


Efficacy 

A meta-analysis of good methodologic quality in- 
cluded 27 randomized, double-blind clinical trials (16). 
The authors used the Jadad score to evaluate the meth- 
odologic quality of the primary studies and fornd their 
average quality to be good. Seventeen trials were placebo- 
controlled and showed efficacy of St. John’s wort in mild 
to moderate depression. Ten compared St. John’s wort 
extracts with standard reference medications anc showed 
apparent equivalence to maprotiline, imipramine, bromaz- 
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epam, amitriptyline, and diazepam (Table 1). The no- 
tion that St. John’s wort is efficacious in treating mild to 
moderate depression is further supported by a review of 
6 further randomized clinical trials (17), which did not 
overlap with the previous meta-analysis (16). The meth- 
odologic quality was evaluated by using the Jadad score; 
5 trials scored 5 points, and 1 scored 4 points. 

Two further high-quality reviews applied stricter in- 
clusion criteria (18, 33), and only 8 (18) and 6 (33) 
randomized, double-blind clinical trials were summa- 
rized (Table 1). All of these studies had been included in 
the two previous (16, 17) reviews. The methodologic 
quality of the primary studies was not formally assessed 
in either of the two later reviews. The authors confirmed 
that St. John’s wort is more effective than placebo in the 
treatment of mild to moderate depression and is similar 
in effectiveness to low-dose tricyclic antidepressants. 
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The perhaps most critical meta-analysis (34) in- 
cluded 14 randomized clinical trials. All of these studies 
had been included in the two previous (16, 17) reviews. 
The authors did not formally assess trial quality. The 
results confirm that St. John’s wort extracts were signif- 
icantly more effective than placebo (relative benefit, 1.9 
[CI, 1.2 to 2.8]) and equivalent to tricyclic antidepres- 
sants (relative benefit, 1.2 [CI, 1.0 to 1.4]). The authors 
found evidence of publication bias, which may have led 
to an overestimation of the effect. 

A recent three-armed randomized clinical trial (35) 
that, in several respects, is the most rigorous trial on the 
subject to date was not included in the reviews discussed 
above. In this study, 263 patients with moderate depres- 
sion received standardized St. John’s wort extract, 1050 
mg/d; imipramine, 100 mg/d; or placebo for 8 weeks. 
The results show that St. John’s wort was more effective 
than placebo and equivalent to imipramine in reducing 
symptoms of depression, as verified by Hamilton Rating 
Scale for Depression scores. 

In summary, St. John’s wort appears to be effica- 
cious in the treatment of mild to moderate depression. 


Safety 

Taken as monotherapy, St. John’s wort has an ex- 
cellent safety profile (Table 3) that is clearly superior to 
that of conventional antidepressants (36). The only po- 
tentially serious adverse effects are photosensitization, 
which is extremely rare, and induction of manic symp- 
toms in predisposed patients (37). However, problems 


may arise when patients take St. John’s wort with other 
medications. St. John’s wort induces a hepatic enzyme 
through activation of the cytochrome P450 system (38). 
In addition, it probably activates P-glycoprotein, which 
further increases the elimination of synthetic drugs (39). 
Through these mechanisms, St. John’s wort can decrease 
the plasma level of a large range of prescribed drugs 
(such as anticoagulants, oral contraceptives, and anti- 
viral agents), with possible clinically serious conse- 
quences (19, 40, 41). Finally, some evidence indicates 
that the combination of St. John’s wort with selective 
serotonin reuptake inhibitors can lead to serotonin over- 
load or the serotonin syndrome, particularly in elderly 
patients (38). 


Dosage 

About 900 mg of standardized extract (usually stan- 
dardized to 0.3% hypericin content) has been used in 
most trials. The clinical effect often takes 2 to 3 weeks to 
appear. Nonstandardized extracts may be grossly under- 
dosed, and their use should be discouraged. In some 
European countries, St. John’s wort is registered for the 
treatment of mild to moderate depression; in the United 
States, it is marketed as a dietary supplement. 


GINSENG (PANAX GINSENG) 

Complex terminology and lack of clear distinction 
between Siberian or Russian ginseng (Eleutherococcus 
senticosus) and Asian (Chinese or Korean) ginseng 


Table 2. Pharmacologic Profile of Top-Selling Herbal Medicinal Products 





Common Name Latin Name 


Ginkgo Ginkgo biloba 
glycosides 

St. John’s wort Hypericum perforatum L. 
others 


Ginseng (Asian) Panax ginseng 


Echinacea E. angustifolia*, E. pallida*, 
E. purpurea* 

Serenoa repens, Sabal 
serrulatat 


Kava Piper methysticum 


Saw palmetto Fatty acids, sterols 


Kavalactones 


Main Active Constituents 


Ginkgolides. bilobide, flavone 
Hypericin, hyperforin, and possibly 


Ginsenosides, panaxans 


Polysaccharides, glycoproteins, 
alkamides, caffeic acid 


Principal Pharmacologic Action 


Multiple cardiovascular and other effects (such as antihypoxic, 
antiplatelet, and free radical scavenging) that may work 
together to protect tissue against ischemia 

Antidepressant (most likely through serotonin uptake inhibition), 
antiviral 

Central nervous system stimulation (and suppression), 
hypertensive, antifatigue, hypoglycemic, antioxidant, 
anti-inflammatory, anticancer, platelet inhibition, immune 
stimulant, antineoplastic 

Immune system stimulant, antifungal, anti-inflammatory 


inhibits testosterone metabolism; anti-inflammatory 


Anxiolytic, muscle relaxant, mood enhancer, analgesic, sedative, 
antibacterial, platelet inhibitor 








* Different species. 
t Terms are synonymous. 
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Table 3. Safety of Top-Selling Herbal Medicinal Products 








Common Name Adverse Effects Interactions Contraindications* Cautionst 
Ginkgo Gastrointestinal symptoms, May Inccease effects of antico- Concomitant anticoagulation, Warm patients to watch for 
headache, nausea, vomiting agulants bleeding disorders bleeding and report such 
Instances 
St. John's wort Very few when taken alone; Probably acts as a hepatic enzyme Known photohypersensitivity Do not give to children; 
nausea and allergic reac- Inducer, thereby decreasing watch for interactions 
tions are the most frequent plasma levels of prescribed with concomitant drug 
drugs therapies; do not com- 
Serotonin syndrome may result bine with prescription 
when herb Is combined with drugs 
selective serotonin reuptake 
inhibitors 
Ginseng (Asian) Diarrhea, euphoria, headache, May Interact with monoamine Cardiovascular disease, hyper- “Ginseng abuse syndrome” 
hypertension, hypotension, oxidase Inhibitors, stimulants, tension, hypotension, dia- has been described with 
insomnla (relatively com- hypoglycemic agents, and war- betes mellitus prolonged use; do not 
mon), mastalgia, nausea, farin take for prolonged time 
vaginal bleeding at high doses 
Echinacea Anaphylaxis (rare) In theory, diminishes effects of Systemic progressive illness Rebound of Immune systern 
Immtnosuppressants (such as HIV Infection, col- after discontinuation Is 
lagen disease, multiple scle- concetvable; do not take 
rosis, tuberculosis, and au- for longer than 8 weeks; 
tolmmune diseases) adulteration of products 
has been described 
Saw palmetto Constipation, decreased libido, May in theory interact with hor- Women of childbearing age May cause false-negative 
diarrhea, headache, hyper- monal medication result on prostate-specific 
tension, nausea, urine re- antigen test; exclude 
tention prostate cancer before 
starting herbal treatment 
Kava Reversible yellowish discolor- Potentiates effects of other anxio- Chikdren < age 12 y, renal Avoid concomitant use with 
Ing of skin, nalls, and halr tytics and alcohol disease, thrombocytopenia, psychotropic agents and 
(chronic abuse); visual dis- neutropenia long-term use 
turbances; dizziness; stupor; 
gastrointestinal discomfort; 
* None of these herbal medicinal products should be used in pregnaccy or lactation or by people who are allergic to them. 
+ With all of these herbal medicinal products, instruct patients to report perceived adverse events promptly; data are insufficient on use of herbal medicinal products in infants 


and children, 


(Panax ginseng) have generated confusion. The genus 
Panax includes other species, such as American ginseng 
(P. quinquefolius) and Japanese ginseng (P. japonicus). 
Unless stated otherwise, “ginseng” as discussed in this 
article pertains to P. ginseng. 

Ginseng has been used for its alleged sedative, hyp- 
notic, demulcent, aphrodisiac, antidepressant, and di- 
uretic activity. It is often recommended to improve 
stamina, concentration, vigilance, and well-beiag (31). 
The pharmacologic activities of P. ginseng range from 
stimulation of the central nervous system to modulation 
of the immune system and anabolic effects (15). Panax 
ginseng has also been shown to accelerate hepatic lipo- 
genesis and increase glycogen storage (42), which could 
contribute to an antidiabetic effect. The pharmacologic 
properties of Siberian ginseng are less well studied but 
are claimed to be similar to those of P. ginseng (15) 
(Table 2). 


wow aenals.org 


Efficacy 
A systematic review of adequate quality included 16 


randomized, double-blind, placebo-controlled clinical 
trials of any type of ginseng extract for diverse indica- 
tions (43) (Table 1). Most of the primary studies were 
of low methodologic quality as judged by the Jadad 
score, but 6 studies had scores of 4 points. Many trials 
used healthy volunteers rather than patient samples. Ev- 
idence from sound clinical trials did not support the use 
of ginseng to treat the above-mentioned indications. In 
addition, a nonsystematic review of animal and human 
studies of ginseng as an ergogenic aid to physical perfor- 
mance (44) concluded that compelling evidence on the 
efficacy of ginseng for this indication is lacking. 

A recent epidemiologic study (45) of a ginseng- 
growing region in Korea assessed the nutritional habits 
of 4634 inhabitants. During 5 years of follow-up, 137 
cases of cancer were documented. Persons who regularly 
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consumed fresh Korean ginseng had a significantly re- 
duced risk ratio for cancer of 0.31 (CI, 0.13 to 0.74). 
Moreover, a dose-response relation between risk for 
cancer and regular ginseng consumption was noted. Al- 
though this study cannot establish a causal relaticnship, 
its results seem to warrant further study. 

Finally, a recent study showed that 3 g of American 
ginseng attenuated the postprandial glycemic response 
to a 25-g oral glucose challenge (46). The effect was seen 
in nondiabetic persons and in those with type 2 diabe- 
tes. The authors caution that American ginseng should 
be taken with a meal to prevent unintended hypcglyce- 
mia in nondiabetic persons. 


Safety 

Panax ginseng has several relatively serious adverse 
effects (8, 9, 31, 43), ranging from insomnia, diarrhea, 
vaginal bleeding, and . mastalgia to severe headache, 
schizophrenia, and the Stevens-Johnson syndrome 
(Table 3). The exact incidence of these adverse effects is 
unknown but seems to be low. A probable interaction 
between warfarin and P. ginseng has also been observed 
(47). In that case report, a 47-year-old man whose anti- 
coagulation had been controlled with warfarin experi- 
enced a subtherapeutic international normalized ratio of 
1.5 after he selfmedicated with ginseng at the recom- 
mended dose. The quality of many commercial ginseng 
products (sold as dietary supplements in the United 
States) is unknown, and adverse reactions might here- 
fore be caused by contaminants. 


Dosage 

Formal dose-finding studies of ginseng have not 
been done. Usually, 0.5 to 2 g of dry ginseng root, 
equivalent to 200 to 600 mg of extract, is used as daily 
short-term treatment. For continuous administration, 
the equivalent of 1 g of dry root should not be exceeded. 
Low-quality products may be contaminated or contain 
no active ingredient at all; their use should be discour- 
aged, and consumers should be advised to obtain >rod- 
ucts from reputable sources (Table 1). 


ECHINACEA (ECHINACEA SPECIES) 

Commercially available herbal medicines are pro- 
duced from three species: Echinacea angustifolia, E. pal- 
lida, and E. purpurea. Different products use different 
parts of the plants, mostly roots. Thus, echinacea prod- 
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ucts vary considerably. Echinacea preparations contain 
many potentially active ingredients, such as polysaccha- 
rides, glycoproteins, alkamides, and flavonoids. No single 
active constituent has been found (20). Pharmacologic 
actions include stimulation of the immune system; local 
anesthesia; and anti-inflammatory, hormonal, antiviral, 
and free radical-scavenging activities (48) (Table 2). 

Echinacea has traditionally been used topically and 
orally for diverse indications, including wound healing, 
abscesses, burns, eczema, and leg ulcers (9, 31). In vitro 
experiments suggest that a polysaccharide from E. pur- 
purea increases the macrophage production of tumor ne- 
crosis factor-a, interleukin-1, and interleukin-B, (49). 
The best-researched indications are treatment and pre- 
vention of upper respiratory tract infections. 


Efficacy 

A Cochrane review (50) summarized 16 random- 
ized clinical trials of echinacea for upper respiratory tract 
infection (Table 1). The methodologic quality of the 
primary studies, assessed by using the Jadad score, was 
found to vary; some studies were of good quality. Five 
trials of common cold prevention that had a placebo- 
control group tested five different echinacea prepara- 
tions. Overall, the results were not conclusive. Three 
prevention trials with control groups that received no 
treatment suggested a beneficial effect. Of the 8 treat- 
ment trials (all placebo controlled), only 2 showed no 
significant effect in favor of the herbal medicinal prod- 
ucts. The authors concluded that to date, evidence is 
insufficient to recommend a specific echinacea product. 
They also point out that publication bias may have dis- 
torted the results of their review. Thus, echinacea (par- 
ticularly E. purpurea) may be efficacious, but the trial 
data are weak and inconclusive. 


Safety 

Adverse effects of echinacea preparations seem rare 
and consist mainly of allergic reactions, which can be 
severe (6, 8, 9, 31). The Australian Adverse Drug Reac- 
tions Advisory Committee received 11 reports of adverse 
reactions associated with echinacea between July 1996 
and September 1997, including hepatitis (3 cases), 
asthma (3 cases), rash (1 case), rash with myalgia and 
nausea (1 case), dizziness with swollen tongue (1 case), 
and anaphylaxis (1 case) (51). Systematic studies of ad- 
verse effects of echinacea have not been done but are 
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needed, given the growing popularity of echinacea. A 
recent and probably underpowered study found no evi- 
dence of adverse pregnancy outcomes after echinacea 
consumption (21). 


Dosage 

Dose-finding studies are not available for echimacea. 
The usual recommended range is 900 to 1000 mg three 
times daily, equivalent to 6 to 9 mL of pressed juice or 
0.75 to 1.5 mL of tincture daily. Some evidence indi- 
cates that preparations using juice of Echinacea purpurea 
are the best choice from the myriad commercial prod- 
ucts on the market. The quality of the echinacea sup- 
plements on the U.S. market varies and is often unsat- 


isfactory (52). 


Saw PALMETTO (SERENOA REPENS) 

The ripe berries of the American dwarf palm (Ser- 
enoa repens ot Sabal serrulata) have been traditionally 
used to treat genitourinary problems; to enhance sperm 
production, breast size, or libido; and as a mild diuretic 
(9, 31). Today, saw palmetto is almost exclusively used 
to treat benign prostatic hyperplasia. The mechanisms 
of action are not fully understood. Animal experiments 
have demonstrated antiandrogen activity, and in vitro 
studies have shown inhibition of 5-a-reductase, the en- 
zyme that converts testosterone to its active metabolite 
dihydrotestosterone (15). Another relevant pharmaco- 
logic action may be inhibition of estrogen receptors in 
the prostate (53). Reductions in size of the prostate 
gland have not been uniformly observed clinically. 


Efficacy 

A systematic review of good methodologic quality 
analyzed the data from 16 randomized, double-blind 
clinical trials involving 2939 patients with benign pros- 
tatic hyperplasia (54). The methodologic quality was es- 
timated by using the scoring system of Schulz and was 
deemed to be good on average. Ten trials were placebo 
controlled and involved monopreparations, 3 used com- 
binations of saw palmetto with other herbal medicinal 
products versus placebo, 2 compared saw palmerto with 
finasteride, and 1 compared it with another herbal me- 
dicinal product. The results show superiority of saw pal- 
metto over placebo in terms of nocturia and peak uri- 
nary flow (Table 1) and suggest similar effectiveness 
compared with finasteride. 

The existing trial evidence has been criticized; most 
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of the studies are from Europe, and some have been 
judged to be of limited value, for instance, because only 
short-term treatment phases were used (22). A 6-month 
randomized, controlled trial from the United States re- 
cently confirmed that saw palmetto is “a safe and highly 
desirable option for men with moderately symptomatic 
benign prostatic hyperplasia” (55). 

Thus, good evidence indicates that saw palmetto 
extract is efficacious short-term (and, probably, medium- 
term) therapy for symptoms of benign prostatic hyper- 
plasia. In some European countries, saw palmetto is con- 
sidered first-line therapy for this indication. However, data 
from large randomized clinical trials are not available. 


Safety 

Adverse effects of saw palmetto are rare and usually 
mild (Table 3). In all randomized clinical trials in the 
above-mentioned meta-analysis (54), withdrawal rates (a 
rough indicator of patient acceptance) were 9.1% for 
saw palmetto, 11.2% for finasteride, and 7.0% for pla- 
cebo. No herb—drug interactions have been described. 


Dosage 

Dose-finding studies of saw palmetto are not avail- 
able. The dose most often used in clinical trials is 320 
mg of a liposterolic extract daily, equivalent to 20 g of 
crude berries. Treatment usually lasts 3 to 6 months, but 
no data from rigorous long-term studies are available. 


Kava (PIPER METHYSTICUM) 

Kava is made from the dried rhizome of the kava 
plant. It is traditionally used in the South Pacific as a 
recreational drink. Kava has been used experimentally to 
attenuate seizures and to treat psychotic states (31). To- 
day, it is mostly used for its anxiolytic effects. 

The active ingredient is a family of four pyrones 
(kavapyrones). Their main pharmacologic properties are 
a central muscle-relaxing action and an anticonvulsant 
action (15). The mechanism of the anxiolytic effect is 
still somewhat controversial; one theory is that kava- 
pyrones enhance y-aminobutyric acid-binding in the 
amygdala without acting as direct antagonists at y-ami- 
nobutyric acid receptors (56). Kavapyrones also are 
powerful strychnine antagonists (15) (Table 2). 


Efficacy 

A recent systematic review and meta-analysis of ad- 
equate quality (57) included seven randomized, double- 
blind, placebo-controlled clinical trials (Table 1). The 
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methodologic quality of the primary studies was assessed 
by using the Jadad score and was found to be variable 
but good on average; four of the studies scored the max- 
imum of 5 points. Only three of the trials ceuld un- 
dergo meta-analysis. The results demonstrated a reduc- 
tion in Hamilton Rating Scale for Anxiety score in favor 
of kava, with a weighted mean difference of 9.7 points 
(CI, 3.5 to 15.8). One trial, not included in the above 
analysis, compared kava with oxazepam (58). Irs results 
suggested that both medications are similarly efficacious 
anxiolytics. Collectively, these data suggest that short-term 
administration of kava is effective in reducing anxiety. 


Safety 

In randomized clinical trials, the incidence of ad- 
verse effects of kava was similar in the experimental and 
placebo groups (57). Serious adverse effects (Fable 3) 
have been reported but seem to be rare. Two postmar- 
keting surveillance studies involving more than 6000 
patients found adverse effects in 2.3% and 1.5% of pa- 
tients taking 120 to 240 mg of standardized extract (59, 
60). Several cases of toxic liver damage were recently 
associated with kava self-medication (61). When kava is 
taken concomitantly with other medication that acts on 
the central nervous system or with alcohol, the effects of 
kava may be potentiated, leading to a temporal state of 
impaired vigilance or reduced consciousness; oae such 
case has been reported (62). 

Long-term use of kava at high doses is associated 
with flaky, dry, and yellowish discoloring of the skin; 
ataxia; hair loss; partial loss of hearing; loss of appetite; 
and body weight reduction. The dermatologic signs of 
excessive kava use are known as kava dermopathy or 
kavaism (63); they are usually reversible on discontinu- 
ation of use (64). Kavaism has thus far been observed 
only in inhabitants of the South Pacific, who regularly 
ingest doses at least 100 times higher than those recom- 
mended for therapeutic use (15). 


Dosage 

In randomized clinical trials, doses of kava have 
ranged from 70 to 240 mg of dried root extract, but the 
therapeutic window seems to be wide. Dosages up to 
330 mg/d have been tested without increasing adverse 
effect rates (15). 
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COMMENT 

It is encouraging that the current best-selling herbal 
medicinal products have been examined in randomized 
clinical trials and systematic reviews of those trials. Some 
herbal medicines discussed here are associated with seem- 
ingly positive risk- benefit profiles: ginkgo (for dementia 
and intermittent claudication), St. John’s wort (as 
monotherapy for mild to moderate depression), and saw 
palmetto (for benign prostatic hyperplasia). For ginseng, 
echinacea, and kava, the evidence is less conclusive. 

The discussions in this article are mostly based on 
systematic reviews. Their quality, as estimated according 
to published guidelines (23), is generally good or ade- 
quate. However, systematic reviews have limitations, 
particularly in the area of herbal medicine. They are 
often limited by the quality and quantity of the primary 
studies. Of note, high-quality systematic reviews may 
include weak primary studies, and strong primary stud- 
ies do not guarantee that the quality of a review will be 
adequate. Moreover, systematic reviews usually assume 
that herbal medicinal products are comparable (which 
they are often not), and they are prone to publication 
bias. These problems can be minimized but can rarely 
be fully eliminated. Nevertheless, systematic reviews are 
more likely to arrive at correct conclusions than is any 
other method, except perhaps megatrials, which have 
not yet been done in herbal medicine. 

Generally speaking, trials of herbal medicinal prod- 
ucts have been too few, too small, and too short. The 
lack of long-term studies is especially unfortunate. Be- 
nign prostatic hyperplasia, for instance, clearly requires 
long-term therapy, but trials of saw palmetto to date are 
mostly short term (4 to 48 weeks) (22, 54). Thus, the 
clinician is caught between encouraging results of ran- 
domized clinical trials and the relative lack of controlled 
long-term data. The latter information is needed to 
make responsible therapeutic decisions. 

It is often claimed that the herbal industry cannot 
sustain the high costs of long-term studies. Because 
herbal medicinal products cannot usually be patented, 
the incentives for research investments are much lower 
than in the pharmaceutical sector. These arguments, how- 
ever, do not necessarily rule out research investments from 
the herbal industry. The figures for retail sales show 
that, in principle, money is not lacking; the challenge is 
to direct some of it to research. The industry might con- 
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Table 4, Recent Publications on Herbal Medicine for a Professional Readership 








Publication Strengths 


Blumenthal M, ed. The Complete German Commission 
E Monographs. Austin, TX: American Botanical 
Council; 1998. 

Blumenthal M, Goldberg A, Brinckmann J, eds. Herbal 
Medicine. Austin, TX: American Botanical Council: enced 
2000. 

Boon H, Smith M. The Botanical Pharmacy: The Phar- 
macology of 47 Common Herbs. Kingston, Ontario, 
Canada: Quarry Pr; 1999. 

Brinker R. Herb Contraindications and Drug Interac- 
tions. Sandy, OR: Eclectic Medical Publications: 1998. text 

Cupp MJ. Toxicology and Clinical Pharmacology of 


Herbal Products. Totowa, NJ: Humana Pr; 2000. referenced 





Ernst E, ed. The Desktop Guide to Complementary and 
Alternative Medicine: An Evidence-Based Approach. 
Edinburgh: Mosby; 2001. 

Fetrow CW, Avila JR. Professional's Handbock of Com- 
plementary and Alternative Medicines. Springhouse, 
PA: Springhouse; 1999. erences 

Focus on Alternative and Complementary Therapies. 
London: Pharmaceutical Pr; 2000. Available at 
www.ex.ac.uk/FACT/ 

Mazza G, Oomah BD. Herbs, Botanicals and Teas. Lan- 
caster, UK: Technomic Publishing; 2000. 

Newall CA, Anderson LA, Phillipson JD. Herbal Medi- 
cines. London: Pharmaceutical Pr; 1996. 


up to date 


Comprehensive; useful appendices 


Comprehensive; some clinical detail; well refer- 


Most clinically oriented text available; detailed dis- 
cussion; most important herbal remedies in- 
cluded; comprehensive references 

Comprehensive; well referenced; good reference 

Thorcugh on toxicology and pharmacology; well 

Concise; clinically oriented; evidence-based; em- 


phasis on safety; up to date; critical 


Comprehensive; critical; emphasis on pharmacol- 
ogy; good as a quick reference; useful key ref- 


Useful review journal; evidence-based approach; 


Thorough reviews; detailed pharmacology 


Most important herbal remedies included; empha- 
sis on pharmacology; good as a quick reference 





Weaknesses 


Not clinically oriented; not referenced; uncrit- 
ical; not up to date 


Based on Commission E monographs; in 
parts uncritical 


Even more clinical orientation would be de- 
sirable; pocket format might be preferable 


Not entirely up to date; highly specialized 


Includes only 28 herbal medicinal products, 
many of which are not in prevalent use; 
not clinically oriented 

Not comprehensive; low on detail; only key 
references included 


Not clinically oriented; not fully referenced 


Not a reference text; deals with topics other 
than herba! medicine 


Inconsistent chapters; not clinically oriented; 
not comprehensive 

Not clinically oriented; not comprehensive; 
not up to date 


text; useful key references 


PDR for Herbal Medicines. Montvale, NJ: Medical Eco- 
nomics, 1998. 

WHO Monographs on Selected Medicinal Plants. vol. 
1. Geneva: World Health Organization; 1999. 
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Comprehensive emphasis on pharmacology 


Detailed; emphasis on pharmacology; critical; 
comprehensive references 


Not clinically oriented; based on Commission 
E monographs; not up to date 

Not clinically oriented; not comprehensive; 
most popular herbal remedies not included 
in first volume 





sider a system to create an association of reputable pro- 
ducers that sets aside a small percentage of each mem- 
ber’s profits for the most urgent research projects (65). In 
the long run, the lack of reliable research data harms the 
herbal industry as well as the consumer. 

The present lack of quality control and standardiza- 
tion of herbal medicinal products is of concern to many 
experts (66). Whenever such products are independently 
analyzed, the results show that an alarming proportion is 
contaminated (for example, by pesticides, herbicides, or 
heavy metals) or underdosed, or both (52). This situa- 
tion is obviously unacceptable. It puts the consumer at 
risk and ultimately operates against the interests of the 
industry. Regulation of the herbal industry should ad- 
dress these problems by setting quality standards and 
subsequently branding them as noncompliant manufac- 
turers. Meanwhile, consumers and health care profes- 
sionals are at a loss when trying to decide which brands 
of herbal medicines to buy or recommend. One reason- 
able option is to use brands and extracts that have been 


tested in clinical trials (66) (Table 1). 
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Herbal medicine is plagued by several further prob- 
lems. Many vocal and influential individuals insist that 
clinical research is not a priority. In their view, tradi- 
tional knowledge and the “test of time” are adequate 
proof (67, 68). Yet the “test of time” is a notoriously 
poor guide for establishing the efficacy or safety of tra- 
ditional therapies (69). The area of herbal medicine, it 
seems, has been hindered by a tradition of regarding clini- 
cal trials as being of secondary importance. However, 
such investigations, together with adequate postmarket- 
ing surveillance studies, are the best (and perhaps the 
only) way to answer the question of whether herbal me- 
dicinal products cause more good than harm. 

Attitudes of the general public may be another 
problem. The present popularity of herbal medicinal 
products is largely due to the fact that the public per- 
ceives them as devoid of adverse effects (70). The media 
often help to perpetuate this myth (71). All herbal me- 
dicinal products are associated with finite risks; those 
covered in this review are probably safer than many oth- 
ers (6, 72). One issue that will gain relevance as research 
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progresses is the interactions between herbal medicines 
and prescription drugs (8, 9, 14, 19, 31, 32, 38—41, 
72). The potential for such interactions is considerable 
(14), not least because all herbal medicines contain myr- 
iad ingredients (Table 2). It is possible, even likely, that 
at present we fail to recognize herb—drug interactions 
simply because we have no knowledge of them. 

How should physicians inform themselves about 
herbal medicinal products? Books on the topic, written 
mostly for lay people, abound. According to our prelim- 
inary evaluation (73, 74), these books represent more of 
a risk to the health of the reader than a helpful source of 
knowledge. Fortunately, several recommendable publi- 
cations for the professional readership have recently 
emerged (Table 4). Dissemination of objective rather 
than promotional information, stimulation of rigorous 
research, and provision of adequate funds (75, 76) are 
clearly the way ahead and should be in the interest of all 
parties concerned. Rigorous and systematic evalua-ion of 
all herbal medicinal products is urgently needed. 
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Department of Complementary Medicine, School of Sport anc Health 
Sciences, University of Exeter, 25 Victoria Park Road, Exeter. Devon 
EX2 4NT, United Kingdom; e-mail, E.Emst@exeter.ac.uk. 
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Therapeutic Angiogenesis for Coronary Artery Disease 


Saul Benedict Freedman, MB, BS, PhD, and Jeffrey M. Isner, MDt 


A large body of evidence in animal models of ischemia shows that 
administration of angiogenic growth factors, either as recombinant 
protein or by gene transfer, can augment nutrient perfusion 
through neovascularization. Many cytokines have angiogenic ac- 
tivity; those that have been best studied in animal models and 
clinical trials are vascular endothelial growth factor (VEGF) and 
fibroblast growth factor (FGF). Clinical trials of therapeutic angio- 
genesis in patients with end-stage coronary artery disease have 
shown increases in exercise time and reductions in anginal symp- 
toms and have provided objective evidence of improved perfusion 
and left ventricular function. Larger-scale placebo-controlled trials 
have been limited to intracoronary and intravenous administration 
of recombinant protein and have not yet shown significant im- 


Provement in exercise time or angina compared with placebo. 
Larger-scale placebo-controlled studies of gene transfer are in 
progress. 

Clinical studies are required to determine the optimal dose, 
formulation, route of administration, and combinations of growth 
factors and the utility of adjunctive endothelial progenitor-cell or 
stem-cell supplementation, to provide safe and effective therapeu- 
tic myocardial angiogenesis. Determination of which growth fac- 
tors or cells are required to optimize therapeutic neovasculariza- 
tion in an individual patient should be a goal of future research. 


Ann Intern Med. 2002;136:54-71. 
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he development of collateral vessels after coronary 

occlusion has been familiar to clinicians for many 
years. Collateral vessels appear in relation to a gradually 
developing high-grade stenosis or occlusion growing at 
the interface between normal and ischemic tissue. These 
vessels may be sufficient to preserve wall motion and 
prevent or reduce ischemia at rest or during stress. Em- 
ulation or enhancement of this process by delivery of 
growth factors to promote neovascularization may there- 
fore be a useful therapeutic strategy. 

Folkman (1) identified the therapeutic and patho- 
logic implications of neovascularization due to angio- 
genic growth factors almost 30 years ago. Work from his 
laboratory documented the dependence of tumor 
growth on neovascularization and the role of angiogenic 
growth factors in this process. More recently, therapeu- 
tic angiogenesis (2) has emerged as a complementary 
strategy to treat vascular insufficiency. Proof of concept 
in humans was established in severely symptomatic pa- 
tients with critical limb ischemia (3, 4). Shortly there- 
after, clinical investigations were extended to severely 
symptomatic patients with coronary artery disease un- 
suitable for revascularization, who are estimated to rep- 
resent up to 12% of presentations to interventional re- 
ferral centers (5). 

In this review, we discuss the biology of angiogene- 
sis that forms the basis for these clinical studies and 
summarize what has been learned in clinical trials of 
therapeutic angiogenesis for myocardial ischemia. 
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ANGIOGENESIS, VASCULOGENESIS, AND ARTERIOGENESIS 

Angiogenesis and vasculogenesis are responsible for 
the development of the vascular system in the embryo 
(6) (Figure 1). Vasculogenesis is the process of in situ 
formation of blood vessels from endothelial progenitor 
cells or angioblasts (7-9), which migrate and fuse with 
other endothelial progenitor cells and capillaries and dif- 
ferentiate into endothelial cells while forming new ves- 
sels in situ (7). In contrast, angiogenesis involves exten- 
sion of already formed primitive vasculature by 
sprouting of new capillaries through migration and pro- 
liferation of previously differentiated endothelial cells. 

Until recently, vasculogenesis was thought to be re- 
stricted to embryonic development, whereas angiogene- 
sis (although recognized to occur in the embryo) was 
considered solely responsible for neovascularization in 
adults. The paradigm for postnatal neovascularization 
was revised with the discovery that bone marrow— 
derived endothelial progenitor cells circulate in periph- 
eral blood (10), home to and incorporate into foci of 
neovascularization in adult animals (11), increase in 
number in response to tissue ischemia (12), and aug- 
ment development of collateral vessels after ex vivo ex- 
pansion and transplantation (13). These studies estab- 
lished that neovascularization in adults is not restricted 
to angiogenesis but rather involves both mechanisms ob- 
served in the embryo. 

A third mechanism that probably contributes to de- 
velopment of collateral vessels is an increase in size and 
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Figure 1. Mechanisms of neovascularization: angiogenesis, vasculogenesis, and arterlogenesis. 











Anglogenests Vasculogenesis Arterlogenesis 
Caplilary sprouting EPC mobilization Enlargement of collaterals 
> Oe Low -~ ‘Be @ = ad 5 


© 
-aà 


as. 






Endothella! cells: 
proliferation 
and migration 


differentiation, 
proliferation, 
and migration 











Ischemic tissue 





Angiogenesis involves capillary sprouting by proliferation and nigration of fully differentiated endothelial cells. Vasculogenesis involves bone marrow— 
derived endothelial progenitor cells (EPC), which naturally circulate in peripheral blood, home to areas of ischemia (bottom part of figure), and 
incorporate into neovascular foci. Arteriogenesis involves enlarzement of preexisting collateral vessels. 


caliber of preexisting arteriolar collateral connections by 
remodeling, a process termed arteriogenesis (14) (Figure 1). 
The presence and number of these native collateral ves- 
sels varies widely within and among species. When an 
occlusion occurs, preexisting collateral vessels experience 
an increase in the velocity of blood flow and < conse- 
quent increase in shear stress in the lumen; these factors 
ultimately contribute to maturation of collateral con- 
duits, particularly medium-sized. collateral vessels large 
enough to be seen on angiography (3, 4, 14). 


HYPOXIA AND ANGIOGENIC FACTORS 

Hypoxia or ischemia after arterial occlusion is the 
natural biological stimulus for endogenous angiogenesis 
(15-19). The effect of hypoxia is mediated at least in 
part by the binding of the transcription factor hypoxia- 
inducible factor to the hypoxia response elemert in the 
promoter region of the vascular endothelial growth fac- 
tor (VEGF) gene, thus enhancing its expression (18). 
Hypoxia also stabilizes messenger RNA encoding VEGF 
via a sequence in its 3’-untranslated region (15-17, 19). 
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THe VEGF Famity AND VEGF RECEPTORS 

The VEGFs are a family of glycoproteins, of which 
VEGF-1 (also known as VEGF-A) has been studied 
most extensively in preclinical and clinical trials of ther- 
apeutic angiogenesis. The other VEGFs, which share 
structural homology with VEGF-1, include VEGF-2 
(VEGF-C), VEGF-3 (VEGF-B)}, VEGF-D, VEGF-E, 
and placental growth factor. Four isoforms of VEGF-1, 
each the result of alternative splicing, have been identi- 
fied with 121, 165, 189, and 206 amino acids (VEGF, 
VEGF 65: VEGF, g9 and VEGF 49,). In a rabbit model 
of hind-limb ischemia, VEGF, .,, VEGF 6s: and VEGF go 
had similar angiogenic potency (20). The isoforms differ 
in their heparin binding capacity: VEGF,., does not bind 
to heparin and is the most soluble, whereas VEGF; «s and 
VEGF, bind heparin avidly, remaining more closely 
bound to either the cell surface or to heparan sulfate in 
the extracellular matrix. Of note, all VEGF-1 isoforms 
and other VEGF family members contain a secretory 
signal sequence that permits their active secretion from 
intact cells transfected by the VEGF gene. 
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The principal cellular target of VEGF is the endo- plasminogen activator and metalloproteinases, that are 
thelial cell. The common receptor for VEGF-1 and important for extracellular matrix digestion in the pro- 
VEGF-2 is KDR or VEGF receptor-2 (VEGFR-2) (21, cess of angiogenesis (34). Unlike VEGF, the common 
22), thought to transduce angiogenic signals. The role of forms of FGF (FGF-1 and FGF-2) lack a secretory sig- 
VEGFR-1 (Flt-1) in angiogenesis is controversial (23). nal sequence; clinical trials of FGF gene transfer have 
Vascular endothelial growth factor receptor-3 (Flt-4) therefore required modification of the FGF gene (35) or 
principally mediates lymphangiogenesis (24). Hypoxia use of another member of the FGF gene family with a 
upregulates KDR expression and VEGF production by signal sequence (36, 37). 
endothelial cells (25-27); this mechanism is consistent 
with an autocrine loop, which, coupled with prolifera- RATIONALE FOR THERAPEUTIC ANGIOGENESIS IN 
tion of endothelial cells after this stimulus, may amplify Occtusive VASCULAR DISEASE 
and protract the response to administered VEGF. An Although ischemia from vascular occlusion upregu- 
important additional role of VEGF is that it increases lates expression of angiogenic growth factors, the fact 
the number of circulating endothelial progenitor cells; that patients present with disabling angina indicates 
this effect has been documented in mice and humans such natural compensatory processes are not always suf- 
after VEGF gene transfer (28-30). ficient. Two explanations are possible: Production of an- 

giogenic cytokines is inadequate, or the response to 
FIBROBLAST GROWTH FACTORS them is attenuated. Angiogenesis is impaired in older 

Although cytokines other than VEGF have been compared with younger animals (38) secondary to re- 
shown to promote angiogenesis (31-33), few have been duced VEGF expression, and similar reductions have 
tested in clinical trials (Table 1). Apart from VEGF, the been observed in nonobese diabetic (39) and hypercho- 
fibroblast growth factor (FGF) family has been most lesterolemic mice (40). Supplementation with VEGF 
widely studied in both experimental animals and pa- can partially correct these conditions (39, 40). Patients 
tients with advanced coronary disease. Acidic FGF with advanced coronary disease are often older and have 
(FGF-1) and basic FGF (FGF-2) are potent endothelial diabetes, hypercholesterolemia, or other undetermined 
cell mitogens that also serve as ligands for other cell characteristics that limit upregulation of angiogenic 
types, including smooth-muscle cells and fibroblasts. Fi- cytokines by ischemia but may nevertheless respond 
broblast growth factors use cell-surface heparan sulfate to administration of exogenous angiogenic cytokines. 
proteoglycans to facilitate binding to their tyrosine ki- Greater VEGF production after hypoxia was recently 
nase receptors; this binding underlies the rapid extrac- demonstrated in monocytes from patients with angio- 
tion of injected FGF from the circulation, particularly in graphically visible collateral vessels compared with those 
the lungs, and its localization on cells and extracellular with reduced collateral vessels, suggesting thar individual 
matrix, similar to VEGF. Like VEGF, FGFs also stim- differences in cytokine expression may constitute an- 
ulate endothelial cell synthesis of proteases, including other basis for variations in collateral development (41). 


Table 1. Angiogenic Cytokines and Genes Used in Clinical Trials of Angiogenesis* 








Cytokine Use in Trials Properties of Cytokine 

Protein Plasmid Adenoviral Specific for Pleiotropic Secretory 

Human Gene Vector Gene Endothelial Cells Sequence 

VEGF, ss Yes Yes Yes Yes 
VEGF; >; Yes Yes Yes 
VEGF-2 (VEGF-C) Yes Yes Yes 
Hypoxia-inducible factor-1 Yes 
FGF-1 (acidic FGF) Yes Yes 
FGF-1 modified Yes Yes Yes 
FGF-2 (basic FGF) Yes Yes 
FGF-4 Yes Yes Yes 








* FGF = fibroblast growth factor; VEGF = vascular endothelial growth factor. 
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Figure 2. Catheter gene transfer of vascular endothelial growth factor (VEGF)-2. 
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reduce endothelial responsiveness to hypoxic stimuli or 
angiogenic growth factors. Strategies to increase the re- 
sponsiveness of endothelial cells and increase the pro- 
duction or availability of endothelial progenitor cells are 
therefore reasonable targets for therapeutic angiogenesis 


(15, 42, 43). 


ANGIOGENIC PROTEIN VERSUS GENE THERAPY 

Angiogenic cytokines may be administered as a nat- 
ural recombinant human protein or by gene transfer. 
Recombinant protein is a more conventional approach 
and typically shows a more precise dose~response rela- 
tionship than does gene transfer. Protein is usualy ad- 
ministered systemically and is therefore limited by po- 
tential adverse effects of the high plasma concentrations 
required to achieve adequate myocardial uptake. These 
adverse effects include hypotension and edema with 
VEGF (44, 45) and anemia, thrombocytopenia, and re- 
nal toxicity with FGF (46, 47). The kinetics of recom- 
binant protein circulation suggest that intravenous de- 
livery is unlikely to result in sufficient myocardial uptake 
or residence time to achieve important biological effects; 
intracoronary delivery is an alternative route of paren- 
teral administration (48). 

A potentially useful therapeutic regimen would be a 
single dose that provides a 2- to 3-week increase in an- 
giogenic protein concentration at foci of myocardial 
ischemia with no increase in systemic levels, to reduce 
the potential for distant unwanted effects. Current gene 
therapy strategies can achieve these therapeutic goals, 
Naked DNA and adenoviral vectors produce only tran- 
sient transfection, which is suitable for the time frame 
required for angiogenesis. Whereas intracoronary ad- 
ministration may be sufficient for adenoviral gene trans- 
fer (36), naked plasmid DNA requires direct intramus- 
cular injection (49-51) because of degradation by 
circulating nucleases. 


Routes OF ADMINISTRATION 

Angiogenic cytokines and genes have been adminis- 
tered by diverse routes. Injection sites include intravenous, 
selective pulmonary artery, left atrium, intracoronary, 
selective intracoronary, transepicardial intramyocardial 
or periadventitial during bypass surgery or via thoracot- 
omy, transendocardial intramyocardial by electrome- 
chanical catheter, and intrapericardial. Because local de- 
livery of recombinant protein or gene is probably ideal 
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(52), clinical trials have favored the intracoronary (pro- 
tein or adenovirus) or intramyocardial (naked DNA or 
adenovirus) route. The transepicardial route carries the 
attendant risks of surgery; however, these risks are not 
an issue if transepicardial administration is performed as 
a part of a coronary bypass procedure, and they may be 
averted in the future by a catheter-based transendocar- 
dial approach (Figure 2). 


EXPERIMENTAL STUDIES IN ANIMAL MODELS OF 
MYOCARDIAL ISCHEMIA 

The most widely studied animal model of focal 
myocardial ischemia uses an ameroid constrictor to 


Figure 3. Intramyocardial administration of vascular 
endothelial growth factor (VEGF) DNA. 











After injection 





This transepicardial two-dimensional echocardiogram shows the distri- 
bution of VEGF DNA solution injected directly into ischemic porcine 
myocardium. Top. The anterolateral free wall (top) and the mitral valve 





plane (efi), before injection. Bottom. A bright needle artifact (asterisk) is 
seen in the anterolateral wall near two echolucent zones (arrows) after 
injection; the echolucency is the result of injected Huid containing the 


plasmid VEGF DNA, 
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gradually occlude one coronary artery. The choice of 
animal is important, because species differ in the num- 
ber of preexisting arteriolar connections: for example, 
pigs and rabbits have few, whereas dogs have many. 
Coronary ligation produces transmural infarction in pigs 
and smaller, nontransmural infarcts in dogs (33). In 
these models, angiogenic proteins or genes have been 
administered by various routes, and their effectiveness 
has been documented by histologic assessment of the 
number and size of capillaries or vessels, quantitation of 
endothelial cell markers, measurement of resting or va- 
sodilated coronary blood flow, angiography, and mea- 
surement of left ventricular function at rest or during stress. 

Most studies have demonstrated evidence of en- 
hanced angiogenesis after the intervention. Incracoro- 
nary injection of FGF-2 for 2 to 28 days increased col- 
lateral flow in the dog (54-57), and effects were 
measurable for up to 5 weeks (58). Central venous ad- 
ministration in the same model was ineffective (57), pre- 
sumably because of lung sequestration (48). Beneficial 
effects on collateral flow and left ventricular function 
were also seen with FGF-2 administration in the pig 
after single perivascular or intrapericardial doses (59- 
61). Fibroblast growth factor-I was ineffective in the dog 
(62, 63), probably because of rapid inactivation; this can be 
prevented by altering the structure of FGF-1 (64). 

Experience with FGF gene transfer is more limited. 
Single-dose intramuscular injection of naked DNA en- 
coding FGF-1 and intracoronary adenoviral transfer of 
the FGF-5 gene have been shown to improve flow in the 
rabbit hind limb (35) and porcine myocardium (36), 
respectively. 

The effect of VEGF, es protein has been studied in 
dog and porcine models. Single intracoronary doses were 
effective in the pig (44, 65), as were a series of two local 
injections via balloon catheter, 3- or 4-week periadven- 
titial infusions via minipump (65, 66), intramyocardial 
injection (67), and 28-day intracoronary injections in the 
dog (68). Intravenous administration was ineffective (67). 

Genes encoding VEGF ss and VEGF, 5, as well as 
VEGF-2 have been transfected in several animal studies 
using naked plasmid DNA or adenoviral vectors. In- 
tramyocardial injection of plasmid DNA encoding 
VEGF, 6s (69, 70) (Figure 3), VEGF-2 (71), or adeno- 
virus encoding VEGF,,, (72, 73) via thoracotemy in a 
pig ameroid model improved collateral perfusion and 
function. Intracoronary adenoviral gene delivery pro- 
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duced much lower gene and VEGF levels in the myo- 
cardium and poor localization, which would favor the 
intramyocardial route (73). Pericardial delivery of ade- 
novirus encoding VEGF, «s in a dog model did not in- 
crease collateral flow (74). Recent studies suggest that 
catheter-based intramyocardial injection of plasmid 
VEGF 65 is effective in the pig (70). This less invasive 
approach to intramyocardial gene transfer has been 
shown to achieve suitable gene expression (70, 75-77), 
and is currently being investigated in a clinical trial of 


VEGF-2 gene transfer (78) (Figure 2). 


TRANSLATION OF THERAPEUTIC MYOCARDIAL 
ANGIOGENESIS FROM BENCH TO BEDSIDE 

Species-based differences in myocardial collateraliza- 
tion and the relatively small area of ischemia produced 
in the pig model underscore the difficulty in applying 
results from animal models directly to myocardial angio- 
genesis in humans. In addition, the heart is a difficult 
organ to access directly for vascular or intramyocardial 
administration of angiogenic factors, and assessment of 
neovascularization and blood flow is not trivial. Conse- 
quently, we first studied patients with critical limb isch- 
emia. In these patients, the risk—benefit ratio (that is, 
limb loss versus limb salvage) was considered appropri- 
ate for a novel treatment because effective medical ther- 
apy is lacking (79) and ischemic skeletal muscle can be 
accessed easily. Vascular endothelial growth factor plas- 
mid DNA was initially delivered to a patent arterial site 
in the ischemic limb upstream from the occlusion (3, 
80) and subsequently through multiple intramuscular 
injections using a 27-gauge needle (4, 81). Clinical 
benefit, including elimination of pain at rest, limb sal- 
vage, and healing of ischemic ulcers, was associated with 
objective findings of improved ankle—brachial index, 
angiographic evidence of new collateral vessels, and im- 
proved blood flow in the leg on magnetic resonance 
angiography. Having established proof of concept for 
therapeutic angiogenesis in humans, we and others next 
sought to extrapolate these findings to patients with 
myocardial ischemia. 


EVALUATING CLINICAL RESULTS OF MYOCARDIAL 
ANGIOGENESIS 

No consensus exists on how best to evaluate the 
efficacy of therapeutic angiogenesis in patients with cor- 
onary disease. Most studies have focused on clinical end 


1 January 2002 | Annals of Internal Medicine 








Volume 136¢ Number 1 |59 





REVIEW Therapeutic Angiogenesis for Coronary Artery Disease 


Table 2. Clinical Studies of Recombinant Proteins for Myocardial Angiogenesis* 





Protein 


FGF-1 + heparin 
+ fibrin glue 


FGF-1 + heparin 
+ fibrin glue 


FGF-2 + heparin 
alginate 


FGF-2 + heparin 
alginate 


FGF-2 





FGF-2 


FGF-2 


VEGF 165 


VEGF yes 


VEGF es 





Route of 
Administration 


Intramyocardial 
injection near LAD 
during CABG, 
including LIMA 

Intramyocardial 
injection at 
thoracotomy 

Periadventitial 
implantation during 
CABG 

Periadventitial 
implantation during 
CABG 


intravenous injection 
(14 patients) or 


intracoronary 
injection (52 patients) 


Intracoronary to left 
main 


Intracoronary injection 


Intracoronary injection 


Intravenous injection 


Intracoronary injection 
plus 3 intravenous 
injections 


Dose 


0.01 mg/kg 


0.01 mg/kg for each 


involved vascular bed 


1 or 10 ug of FGF-2 per 


implant, 10 
implants/patient 


10 or 100 pg total dose 


of FGF-2 or placebo, 
divided into 10 
implants 


incremental 


administration to total 
dose of 0.33-48 
ug/kg, as two 10- 
minute 10-mL 
infusions (2 vascular 
distributions) 


Incremental protocol, 


3-30 pg/kg over 4 
minutes 


0.3, 3.0, or 30 pg/kg 


total dose, two 
10-minute 10-mL 
infusions (2 
distributions) 


5-167 ng/kg per min, 


10 min each artery 


17-100 ng/kg per min 


over 1-4 h 


17 or 50 ng/kg per min 


intracoronary for 20 
min and intravenously 
for 4 h on days 3, 6, 
and 9 


Patients Type of Trial Active Agent Duration of Follow-up 
Recipients/Placebo 
Recipients, n/n 

Three-vessel disease and Phase I 20/20 42 wk to 3 y 
distal LAD coronary 
artery disease after 
LIMA insertion 

Severe angina not Phase ! 20/0 6 and 12 wk 
treatable by 
revascularization 

Nongraftable artery, Phase | 8/0 3 mo 
viable myocardium 

Nongraftable artery, Phase | 16/8 3 mo (but longer 
undergoing CABG, clinical follow-up) 
viable myocardium 

CAD not treatable by Phase | 66/0 1,2, and 6 mo 
revascularization, 
inducible ischemia 

CAD and angina Phase | 17/8 1dto 29d 
pectoris 

CAD not treatable by Phase |i (FIRST 337 total; allocated 90 d to 6 mo 
revascularization, multicenter in a 3:1 ratio to 
reversible perfusion study) active agent or 
defects placebo 

Angina, viable Phase | 15/0 30 and 60 d 
underperfused 
myocardium 

Angina. viable Phase | 28/0 60d 
underperfused 
myocardium not able 
to be revascularized 

Angina, viabie Phase I] (VIVA 115/63t 60 d, 120d, 1 y (in 
underperfused multicenter part of cohort only) 
myocardium not able study) 


to be revascularized 





* CABG = coronary artery bypass grafting; CAD = coronary artery disease: FGF-2 
Trial; LAD = left anterior descending; LIMA = left internal mammary a g 
computed tomography; VEGF = vascular endothelial growth factor: VIVA = Vascular Endothelial Growth Factor in Ischemia for Vascula 





s LV 









+ The 115 treatment recipients include both those who received the higher dose and those who received the lower dose. 


= fibroblast growth factor-2; FIRST = FGF-2 Initiating Revascularization Support 
eft ventricle; MRI = magnetic resonance imagin T = single-photon emission 


Angiogenesis. 


points, including angina class, exercise time, and quality 
of life; however, these measures are subject to placebo 
and training effects, which cannot be eliminated in 
phase I trials, and may limit the power of smaller phase 
H studies to detect a meaningful difference. Additional 
objective evaluations are therefore useful to provide ev- 
idence of biological effects of therapeutic angiogenesis. 

Perfusion imaging with thallium-201 or techne- 
tium-99m sestamibi provides objective estimates of rel- 
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ative myocardial blood fow. Improvement of reversible 
defects after intervention constitutes inferential evidence 
of angiogenesis (82—85). Positron tomographic mea- 
surement of changes in regional coronary flow may be 
more accurate (86) but are not widely available. Mag- 
netic resonance perfusion imaging may also prove useful 
for evaluation of angiogenesis (87, 88). Percutaneous 
catheter-based electromechanical mapping (89, 90) is a 
novel technique that provides concurrent maps of myo- 
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Outcome 


New vessels bypassing distal LAD; increased flow (digital scale) vs. placebo; 
decreased angina and use of antianginal drugs vs. placebo; similar 
angiographic improvement at 3 y 


Perfusion on SPECT and exercise capacity improved compared with baseline 


1 perioperative myocardial infarction in area of implant; all patients free of 
angina after surgery; variable changes on nuclear perfusion scan 


2 deaths during surgery and 3 Q-wave myocardial infarctions; less angina, 
reduced defect size on nuclear perfusion studies with high dose 


Increased exercise time, quality of life, LV function, nuclear perfusion, and 
flow on MRI; decreased angina 


Small short-term increase in coronary artery diameter, no change in exercise 
time or time to ischemia, hypotension up to 3 d, bradycardia and 
conduction disturbances, transient proteinuria and thrombocytopenia 

90-day exercise time (65 s vs. 45 s with placebo) and stress nuclear perfusion 
results did not differ from placebo group; less angina (P = 0.057); trend 
toward improved overall result in older and more symptomatic patients 


Decreased angina in 13 of 15 patients; improved rest nuclear perfusion results 
with high dose 


Improvement by 2 grades on 40% of rest nuclear perfusion studies and 20% 
of stress nuclear perfusion studies 


60 d: similar increase in exercise time for active agent and placebe (~45 s); 
similar decrease in angina grade and quality of life as placebo; mo change on 
nuclear perfusion or angiography 

120 d; high dose decreased angina grade vs. placebo, trend to increased 
exercise time 

1 y: trend toward decreased angina class 

Placebo group: 3 cases of cancer (including 1 death) and 1 case cf worsened 
retinopathy 


Study Sponsor Reference 
No commercial sponsor 93-95 

No commercial sponsor 107 

No commercial sponsor 96 

No commercial sponsor 97 

Chiron 85, 100, 101 
No commercial sponsor 102 

Chiron 106 
Genentech 84, 98, 99 
Genentech 98 
Genentech 98, 103-105 





cardial viability and endocardial wall motion (Figure 2) 
and identifies foci of hibernating myocardium that can 
be serially evaluated before and after interventien (83). 

Angiogtaphic studies have failed to consistently 
show evidence of neovascularization, probably because 
the diameter of most collateral vessels formed after arte- 
rial occlusion or therapeutic angiogenesis is smaller than 
200 um (91), a size beyond the resolution of conven- 
tional or magnetic resonance angiography. The in- 
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creased resolution of synchrotron imaging in preclinical 
angiogenesis studies has confirmed development of these 
smaller collateral vessels (92). 


INITIAL RESULTS OF THERAPEUTIC MYOCARDIAL 
ANGIOGENESIS IN PATIENTS WITH CORONARY DISEASE 
Tables 2 and 3 list completed and ongoing clinical 
trials of recombinant proteins and genes used for thera- 
peutic myocardial angiogenesis. Patients in these trials 


1 January 2002 | Annals of Internal Medicine 








Volume 136° Number 1 G 





REVI =a Therapeutic Angiogenesis for Coronary Artery Disease 


Table 3, Clinical Studies of Gene Transfer for Myocardial Angiogenesis* 


Gene and Vector 


Plasmid human 
VEGF, 65 


Adenoviral vector 
VEGF, z; 





Adenoviral vector 
VEGF z4 


Plasmid human 
VEGF-2 


Plasmid human 
VEGF-2 


Route of Administration 


Intramyocardial 
injection: thoracotomy 
with TEE control 


Intramyocardial injection 
during CABG or 
thoracotomy 


Intramyocardial injection 
at thoracotomy, or 
using video 
thoracoscopy 

Intramyocardial injection 
via thoracotomy 


intramyocardial injection 
via electromechanical 


Dose 


125 ug, 250 ug, and 500 ug CAD not treatable by 


(10 patients each) 


4 x 108 to 4 x 107° particle 


units 


4 x 107° particle units 


200 pg, 800 ug, and 2000 


ug (10 patients each) 


200 ug 


catheter in LV 


Plasmid human 
VEGF-2 


Intramyocardial injection 200 pg, 800 ug, or 2000 
via electromechanical Hall 
catheter in LV 


3.2 x 108 to 10°” virus 
particles; incremental dose 


Adenoviral vector 
5 FGF-4 


Intracoronary injection 


Patients Type of Study Active Agent Recipients/ 
Placebo Recipients, n/n 
Phase } 30/0 
revascularization, refractory 
stable angina 
Ischemic region, not suitable for Phase | 21/0t 
bypass 
Severe angina, not ideal for Phase | 10/0% 
revascularization 
CAD not treatable by Phase | 30/0 
revascularization, refractory 
stable angina 
Refractory stable angina not Phase | 6§ 
treatable by revascularization 
Refractory stable angina not Phase I/II 19 (12/7), allocated in a 
treatable by revascularization multicenter 2:1 ratio to active 
treatment at each dose 
or placebo 
Class 2 or 3 stable angina, =1 Phase {/Il 60/19, after allocation in 
open vessel with other (AGENT study) a 3:1 ratio 


treatment options 





* AGENT = Angiogenic GENe Therapy; CABG = coronary artery bypass grafting; CAD = coronary artery disease; LV = left ventricles SPECT = single-photon emission 
computed tomography; TEE = transesophageal echocardiography; VEGF = vascular endothelial growth factor. 

t 15 patients had CABG and 6 had thoracotomy. 

+ 6 patients had thoracotomy and 4 had thoracoscopy. 
§ 3 controls crossed over to active treatment. 

|| 18 patients (6 in each group) are to receive active treatment, and 9 are to receive placebo. Only 19 of the 27 patients have been enrolled. 


generally had severe angina unresponsive to medical 
therapy and were unsuitable for conventional revascular- 
ization. Many studies were small phase I trials with no 
control groups that were designed primarily to establish 
safety or to evaluate dose-related effects. Nevertheless, 
most studies reported encouraging reductions in symp- 
toms, and some described improvement in exercise time 
or left ventricular perfusion or function. Results of phase 
I studies, however, must be interpreted with caution. 
Typically, the number of patients enrolled is relatively 
small, and in those that lack a control group, a placebo 
effect cannot be excluded. For studies in which angio- 
genic therapy is administered in conjunction with by- 
pass surgery, it may be difficult to determine the relative 
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contributions of the angiogenic agent and bypass surgery 
to the symptomatic response. 


CLINICAL STUDIES USING RECOMBINANT PROTEINS 
Initial clinical studies of FGF-1 (acidic FGF) (93— 
95) and FGF-2 (basic FGF) (96, 97) administered re- 
combinant protein intramyocardially or periadventitially 
with heparin alginate or heparin plus fibrin glue at the 
time of bypass surgery (Table 2). All studies showed 
some evidence of improvement compared with baseline 
values or placebo (93-95, 97), although concomitant 
bypass surgery was an important confounder. In the 
FGF-2 trials, the high rates of perioperative death and 
infarction were attributed to advanced coronary disease. 
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Table 3—Continued 
Follow-up Outcome Study Sponsor Reference 
2 mo, 6 mo, and 1 y; longer clinical 2 late deaths (4.5 and 28.5 mo), 1 transplantation (13 mo) No commercial sponsor 82, 83, 108, 109 


60 d: Improved results >n rest and stress nuclear perfusion, 
increased function or electromechanical mapping 
1 y: less angina and decreased nitroglycerin use (60-3.0 
tablets/wk), 98-s incwease in exercise time; 2.5-min 
Increase in exercise tine to angina 
30d 2 perioperative deaths, late death after CABG; decreased Genvec 112 
angina, Increased furction on °*"Tc-sestamibi scanning 
but no change in stress defects on SPECT; increased 
Rentrop collateral secre 
30d 1 death at 40 d; outcomes not reported Genvec 113 


30, 60, and 90 d; longer dinicai 1 perioperative death; 29 patients alive at 1 y VGI 110, 111 
90 d: less angina and ritrogtycerin use; >2-min Increase In 
exercise time; Improved nuclear perfusion; decreased 
angina class by =2 In 70% of patients; improved function 
on electromechantcal mapping 
No periprocedural deatn or myocardial Infarction VGI 78 
60 d: less angina and nitroglycerin use ; 


90 d: less nitroglycerin sse; decrease In angina from 33 + 5 


30, 60, and 90 d; longer clinical 


to 3 + 6 eptsodes/we in active treatment group and 
40 + 5 to 22 + 4 eprsodes/wk in the placebo group 
{P < 0.01); improvec results on rest nuclear perfusion; 
Improved function electromechanical mapping 


60 and 90 d; longer clinical 


No perfprocedural death or myocardial Infarction; significant VGI 


114, 115, 116 


reduction in angina dass (P = 0.04), trend to 
Improvement In exercise time, significant Improvement In 
perfusion of hypopertused segments on stress image 


4 and 12 wk 


Nonsignificant Increase In treadmill time compared with 


Collateral Therapeutics 117 


placebo at 4 (1.3 vs. 0.6 min) and 12 weeks (1.6 vs. 0.9 
min); favorable trenc If baseline treadmill time or 


adenoviral titer was bw 


Subsequent phase I trials used intravenous or intra- 
coronary VEGF ,¢ (84, 98, 99) or FGF-2 (85, 100- 
102). Most of these studies described significant im- 
provements in exercise time and perfusion ard less 
angina compared with preintervention baseline values 
and formed the basis for two larger phase II trials, the 
results of which have been reported but not pub ished. 

The Vascular Endothelial Growth Factor in Isch- 
emia for Vascular Angiogenesis (VIVA) study compared 
two doses of VEGF-1 protein with placebo in 178 pa- 
tients given a single intracoronary infusion followed by 
three separate intravenous infusions (98, 103-105). The 
primary end point, exercise duration at 60 days, was 
similar in all three groups (approximately 45-secend in- 
crease over baseline). Angina grade, quality of lice, and 
angiographic or nuclear perfusion at 60 days did not 
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differ significantly among groups. Trends to improve- 
ment were seen in the high-dose group at 120 days. Of 
note, despite exclusion of patients with malignant dis- 
ease, cancer was diagnosed in 3 patients (including. 1 
who died) within the 120-day follow-up period; all had 
been fortuitously assigned to the placebo group. . 

The FGF-2 Initiating Revascularization Support 
Trial (FIRST) compared a single intracoronary dose of 
FGF-2 with placebo in 337 patients. At 90 days (106), 
FGF did not differ significantly from placebo in the 
primary end point of exercise time (improvement of 
65 vs. 45 seconds; P> 0.2) or in results of rest or 
stress nuclear perfusion. Angina was nonsignificantly less: ` 
frequent in the FGF group. In post hoc analysis, a sig- 
nificant improvement in exercise time after FGF treat- 
ment was seen in patients older than 63 years of age 
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Figure 4. Rest and dipyridamole stress single-photon 
emission computed tomographic sestamibi myocardial 
perfusion images before (top) and 60 days after 
(bottom) vascular endothelial growth factor-1 gene 
transfer via mini-thoracotomy. 
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White and yellow areas indicate maximal radionuclide uptake; red areas 
indicate impaired uptake. Before therapy, an essentially fixed interoseptal 
defect (arrows) and a reversible inferolateral defect were observed. After 
gene transfer, resting perfusion and stress defects in the inferoseptal and 
inferolateral walls resolved. 


(80 seconds vs. 40 seconds in placebo recipients; P = 
0.03). 

The negative results of the VIVA and FIRST studies 
in terms of primary end points underscore the concern 
that the pharmacokinetics of recombinant protein ad- 
ministered into the vascular space may lead to inade- 
quate local delivery of angiogenic growth factor to isch- 
emic myocardium, as suggested by studies using labeled 


ligand (48, 52). 


CLINICAL STUDIES USING GENE TRANSFER 

Published clinical studies of gene transfer for thera- 
peutic angiogenesis have been limited to phase I dose- 
escalating, nonrandomized trials (Table 3). The largest 
trial with the longest follow-up involved 30 patients 
with refractory angina unsuitable for conventional revas- 
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cularization, who were given naked DNA encoding the 
VEGF 6s gene intramyocardially through a mini-thora- 
cotomy (82, 83, 108, 109). An important technical as- 
pect was the use of intraoperative transesophageal echo- 
cardiography with test injections to ensure that DNA 
was not delivered to the left ventricular cavity (118). 
Intracavitary microbubbles necessitating needle reposi- 
tioning occurred in 20% of needle placements. At 90 
days, weekly nitroglycerin consumption was reduced 
from 60 tablets/wk to 3.5 tablets/wk, and exercise time 
increased significantly. Exercise time to angina increased 
by almost 2 minutes. Improvements in symptoms were 
maintained at 1 year, when exercise time (increase of 98 
seconds) and time to angina (increase of 2.5 minutes) 
were further improved compared with baseline values. 

An important objective evaluation in the final 13 
patients was left ventricular electromechanical mapping 
before and 60 days after gene transfer (83). Foci of elec- 
tromechanical uncoupling (reduced endocardial short- 
ening with maintained electrical viability) identified pre- 
operatively in all patients improved significantly at 60 
days (Figure 2). This finding corresponded with im- 
proved rest and stress perfusion on single-photon emis- 
sion computed tomography. Of the 12 patients with rest 
perfusion defects associated with ischemic endocardial 
maps, sequential single-photon emission computed to- 
mography (Figure 4) demonstrated partial (4 patients 
[33%]) or complete (5 patients [43%]) resolution of rest 
defects after gene transfer; this finding is consistent with 
the idea that these defects constitute foci of hibernating 
viable myocardium (119—121) that have resumed or im- 
proved contractile activity after neovascularization. 

Our initial experience with transepicardial in- 
tramyocardial naked DNA gene transfer was reproduced 
in a multicenter study of VEGF-2 gene in 30 patients. 
Angina frequency and nitroglycerin consumption were 
decreased and exercise time was increased by more than 
2 minutes (unpublished data); improvement in nuclear 
perfusion and electromechanical maps similar to that 
described for VEGF 6s gene transfer (110, 111) was also 
documented. A single postoperative death occurred 20 
hours after gene transfer; the remaining 29 patients were 
alive at 1 year. 

More recently, we completed the first clinical study 
of percutaneous, catheter-based myocardial gene transfer 
(78), which was designed to establish the safety and fea- 
sibility of nonsurgical needle injection. This single-blind 
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pilot study randomly assigned six patients to gene trans- 
fer or a mock procedure; all three patients assigned to 
the mock procedure required crossover to gene transfer 
because of persistent symptoms. Anginal episodes de- 
creased similarly in active and control groups at 30 days, 
suggesting an initial placebo effect (33 + 5 to 1445 
episodes/wk in the gene transfer group vs. 40 +5 to 
15 + 5 episodes/wk in the control group; P > 0.2). At 
90 days, however, angina frequency increased in the 
controls, but decreased further in the treatment 3roup 
(Table 3), suggesting that the late reduction in angina 
was not a placebo effect. Symptomatic improvement 
was accompanied by improved perfusion and elect-ome- 
chanical function (78, 114). This study served as the basis 
for a multicenter randomized, double-blind, plecebo- 
controlled trial of catheter-based VEGF-2 gene transfer 
that has thus far enrolled 19 patients (114). Interim 
analysis of the 19 patients has revealed significantly im- 
proved angina class compared with placebo (115). In 
more than 1 year of follow-up of 25 patients, nc com- 
plications and no deaths have been observed after 150 
injections of VEGF-2 or placebo. 

The combined morality rate in all four studies of 
operative or percutaneous VEGF-1 or VEGF-2 gene 
transfer, including 85 patients with class 3 to 4 angina 
unsuitable for conventional revascularization, was 3.5% 
(3 patients) at up to 33 months of follow-up. This rate 
compares favorably with an average 1-year mortality rate 
of 11% to 13% among almost 1000 similar patients 
receiving transmyocardial laser revascularization or con- 


tinued medical therapy in five contemporary controlled — 


studies (122—126). 

Three studies have been done of adenoviral-medi- 
ated transfection with VEGF,,, (112, 113) or FGF-4 
(117) gene. In the study of intramyocardial VEGF,,, 
gene transfer (112), a first-generation adenoviral vector 
was given to 15 patients undergoing bypass graft surgery 
and as sole therapy via mini-thoracotomy in 6 patients. 
Symptoms improved in both sets of patients, although 
stress-induced perfusion images were unchanged. The 
same investigators have since injected adenoviral 
VEGF,,, transepicardially by using video-assisted tho- 
racotomy or thoracoscopy in 10 patients; one late death 
occurred (113). 

In the Angiogenic GENe Therapy (AGENT) study, 
Grines (117) demonstrated the safety of an incracoro- 
nary adenovirus vector carrying FGF-4 gene in 79 pa- 
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tients with angina. Nonsignificant increases in treadmill 
time compared with placebo were observed at 4 and 12 
weeks, with favorable trends in certain subgroup analyses. 


POTENTIAL Risks OF INDUCING ANGIOGENESIS 

The risks associated with therapeutic angiogenesis 
include those specific to the growth factor and those 
generic to promoting angiogenesis. Clinical risks of the 
former depend on the mode of administration. Paren- 
teral administration of VEGF or FGF-2 protein may 
produce hypotension (44, 102, 127) because of upregu- 
lation of nitric oxide synthesis (128, 129); this compli- 
cation was not described in preclinical or clinical gene 
transfer trials. Use of FGF protein has also been associ- 
ated with proteinuria (47, 102). Evidence of enhanced 
permeability in humans has been limited to transient leg 
edema in patients given VEGF gene for critical limb 
ischemia (45). Angioma formation, observed after pro- 
tracted or locally supraphysiologic doses of VEGF in 
mice (130, 131) or rats (132), does not occur with more 
physiologic VEGF doses (2, 20, 39, 40, 50, 69, 70, 133) 
and has not been observed in humans. 

More generic safety issues are the potential of these 
agents to stimulate tumor vascularity and growth of oc- 
cult neoplasms and to exacerbate proliferative or hem- 
orthagic retinopathy. No in vitro or in vivo data suggest 
that methods of therapeutic angiogenesis increase the 
risk for neoplastic growth or metastases, although long- 
er-term follow-up in clinical trials is needed to clarify 
this matter. More than 100 patients (including nearly 
one third with diabetes or remote retinopathy) receiving 
VEGF-1 or VEGF-2 at our institution have undergone 
serial funduscopic examination by independent retinal 
specialists before and after gene transfer, with no evi- 
dence of new retinopathy at up to 4 years of follow-up 
(134). 

Another potential complication is progressive neo- 
intimel thickening due to the effects of administered 
angiogenic cytokines on vasa vasorum of the artery wall 
(135). However, five animal (136-140) and four clini- 
cal studies (80, 141—143) refute the idea that accelerated 
atherosclerosis is a likely consequence of administering 
angiogenic cytokines; rather, animal studies (136—140) 
have demonstrated that VEGF significantly reduced in- 
timal thickening by accelerating re-endothelialization. 
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TRANSMYOCARDIAL LASER REVASCULARIZATION 

Transmyocardial laser revascularization was first in- 
vestigated in 1982 (144) as a means of augmenting 
myocardial blood How by creating sinusoidal tracts typ- 
ical of amphibian ventricles. Subsequently, it was sug- 
gested that the putative benefit of transmyocardial laser 
revascularization might result from angiogenesis (145— 
147), although pathologic studies failed to differentiate 
whether foci of neovascularization might represent 
wound healing of laser-induced injury rather than nu- 
trient angiogenesis (148, 149). Moreover, necropsy 
studies disclosed limited patency of such laser-induced 
channels (150-152). 

Five randomized trials have compared transmyocar- 
dial laser revascularization with maximum medical ther- 
apy in almost 1000 patients who were not candidates for 
revascularization (122-126). The 1-year mortality was 
high (11.5% in transmyocardial laser revascularization 
recipients and 12.7% in controls). The trials showed 
reduced angina compared with controls, but changes in 
treadmill time varied. The effect of transmyocardial laser 
revascularization on myocardial perfusion was not con- 
sistently documented on single-photon emission com- 
puted tomography; three of four studies showed no im- 
provement, whereas two uncontrolled studies found no 
increase in regional blood flow on positron emission 
tomography (153, 154). Reduction in angina may there- 
fore result from either denervation (154-157) or the 
placebo effect of thoracotomy. Although initial results of 
percutaneous catheter-based laser delivery appeared 
promising (158), a stringent multicenter double-blind 
placebo-controlled study showed no differences from 
placebo in angina or exercise duration (159). 


CONCLUSIONS 

The immediate goal of clinical research in therapeu- 
tic myocardial angiogenesis is to demonstrate efficacy in 
larger scale, placebo-controlled trials. Evaluation of ther- 
apies designed to promote collateral development would 
benefit from improvements in imaging technolegies to 
produce high-resolution images of vessels smaller than 
200 um in diameter (92), which is nor possible with 
current angiography. It remains to be demonstrated that 
optimized tissue exposure to growth factor ean be 
achieved with single or multiple injections of recombi- 
nant protein; consequently, certain groups are investi- 
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gating sustained-release formulations (Ferrara N. Per- 
sonal communication). In contrast, sustained release 
over 2 to 4 weeks is an inherent feature of gene transfer 
(50, 160), and may constitute an advantage. Further 
studies will be required to confirm preliminary sugges- 
tions that levels and duration of gene expression with 
plasmid DNA are sufficient to achieve therapeutic an- 
giogenesis while avoiding adverse effects and to optimize 
the choice, dose, and route of administration of angio- 
genic growth factor. Similarly, clinical trials will be re- 
quired to test combinations of growth factors (161, 162) 
in an attempt to reproduce the cascade evolved by na- 
ture to elaborate vascular networks. 

Because the numbers of endothelial cells capable of 
responding to angiogenic cytokine replacement may 
limit the ultimate magnitude of therapeutic angiogenesis 
(15, 38-40, 42, 163, 164), a strategy of administering 
expanded populations of endothelial progenitors har- 
vested from the patient’s own circulating blood appears 
to be promising (13, 165). Complementary strategies 
supplying not only the growth factor but also the cells 
responsive to the ligand may be required for optimally 
robust vascularity. Implicit in this approach is the devel- 
opment of methods to identify which patients are likely 
to have inadequate cytokine (41) or cellular responses to 
ischemia, so that therapeutic angiogenesis may be tai- 
lored and targeted appropriately. 
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Caring for Patients at the End of Life: Reflections after 


12 Years of Practice 


Richard A. Parker, MD 


Physicians have the privilege and authority to assist patients and 
their familles at the end of life. Regardless of diagnosis, cemmon- 
alities occur In the dying process, and palliative care benefits 
patients and familles. This perspective chronicles my experience 
over 12 years caring for 95 patients at the end of life, Illustrated 
in part with six vignettes. I describe Interactions with families, 
discuss logistic Issues around dying, examine the do-not-resusci- 





uality end-of-life care benefits patients, families, 

and physicians. Fear of abandonment, indignity, 
pain, discomfort, and the unknown trouble most of us 
when we contemplate dying and death. In my primary 
care practice at an urban teaching hospital, I have cared 
for 95 patients who have died over the past 12 years. I 
believe that relationships among the patient, physician, 
and family built over time usually allow a “good death” 
and almost always prevent unwarranted resuscitation, 
futile interventions, and unnecessary suffering. I view 
the end of life not as a failure for the patient or physi- 
cian but as a valuable opportunity for growth, insight, 
and closure. 

Death is the bookend experience to birth, yet we are 
far from our agrarian roots, where this cycle of birth and 
death was a normal part of daily life. Our society cele- 
brates and worships birth but flees death as if it were 
avoidable. As the only person empowered to directly 
assist in navigating life’s end, the physician, with skill 
and caring, must bring meaning and solace to patients 
and families as death looms. 

My experience suggests that the varied circum- 
stances leading to death culminate in a single pathway, 
with patients and families experiencing a reasonably pre- 
dictable set of emotions, fears, and conflicts. I find that 
proper emotional and physical support affords patients 
the opportunity to reflect and share with family and 
friends in a profound way. Moreover, I have learned that 
good palliative care usually circumvents requests for eu- 
thanasia or assisted suicide. To perform end-of-life care, 
I have had to explore my feelings about death so that I 
could be open to patients’ anxieties, ideas, and ques- 
tions. In my world view, I accept dying and death as 
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tate issue, and highlight experiences with home visits. | also touch 
on how | communicate with the family after a death. | hope to 
express the significance of what | have leamed while assisting 
patients and familles at this critical juncture. 
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part of the “package deal” of living. This acceptance of 
the inevitability of death shapes the construct from 
which I listen to my patients. 


VIGNETTES 

These vignettes demonstrate the unique circum- 
stances of each dying person and suggest that a flexible 
approach to end-of-life care is required. 


Ms. N. 

Ms. N. was a 22-year-old woman with spina bifida 
complicated by osteomyelitis and paraplegia. Often in- 
fected, she spent about 4 months each year in the hos- 
pital. Complaining rarely and usually exhibiting a lovely 
smile, she captured my heart and the hearts of the 
nurses. I came to know her parents well, and her grand- 
mother even better, since she spent every night in the 
hospital room on an uncomfortable cot. In the days 
before Ms. N. died, she became blind and incoherent. 
On her last night, the nurses called me when she was 
about to stop breathing. Everyone was crying. I felt my 
own tears and a lump in my throat. As the attending 
physician, should I cry? No one had taught me what to 
do in that situation. I attended Ms. N.’s wake and 
viewed her in an open casket in a dark funeral home. 
She looked beautiful and peaceful, adorned with a red 
rose. Caring for Ms. N. was draining and uplifting. 


Dr. K. 
Dr. K. was a 47-year-old physician with AIDS. He 


lived alone with his dog and requested inpatient hospice 
care after he could not look after himself. As his systemic 





cytomegalovirus infection, refractory diarrhea, and weight 
loss progressed, he asked to be admitted to the new 
palliative care unit. Dr. K. did not like the room, the 
food, the staff, the medications, or anything about the 
place. I dreaded visiting him daily and would brace my- 
self for his withering complaints. Already angry about 
dying and losing his independence, he felt that this “in- 
carceration” was the ultimate indignity. After several 
weeks, he decided to leave the unit. He cobbled together 
a schedule for friends to care for him, and he died peace- 
fully at home with the assistance of hospice. His experi- 
ence illustrated the need for flexibility; I accommodated 
his change of plans. 


Ms. T. 

A 73-year-old heavy smoker with severe emphy- 
sema, Ms. T. was skinny and spoke with pursed lips. I 
traveled to her charming, shuttered old house in Boston, 
where she lived with her lap dog, housekeeper, and two 
unmarried sisters. In her last year, Ms. T. was rushed to 
the hospital several times for respiratory failure. She was 
intubated and always squeaked through. The time came, 
however, when it seemed that she would not survive 
another intensive care unit stay. Her Catholic beliefs 
forbade her to refuse life-sustaining treatment; the idea 
of do not resuscitate, or DNR, was anathema to her. 
Frustrated, I felt she suffered needlessly, both physically 
and emotionally, but I did not feel that I should impose 
my beliefs on her. One day, another patient, Sister M., 
came in for a physical examination, and I asked her for 
advice about this dilemma. She offered to visit Ms. T. in 
her hospital room, and as a result, Ms. T.’s priest be- 
came involved and gave her permission to “let go.” Ms. 
T. died peacefully that month. Spirituality plays a cen- 
tral role in the lives of many people, and I might have 
helped her sooner by finding an interdisciplinary team 
to address this. 


Mr. S. 

Mr. S. was a widely respected artist dying of meta- 
static pancreatic cancer at home with hospice services. 
Miserable with pain, he hated to rely on others. Mr. S. 
asked me to admit him for a brief hospital stay to con- 
trol the pain. On admission, I wrote a modest morphine 
order to make him comfortable. With his family 
present, he said emphatically, “Give me enough mor- 
phine to make me comfortable—I don’t care if I am not 
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alert or even conscious.” A nurse thought my morphine 
order was excessive and asked me to rescind it. I de- 
clined. The nurse did not understand that prior doses of 
morphine had created tolerance, protecting him against 
respiratory depression. She called the hospital lawyers; 
they insisted on meeting with me. 

On a hot Friday afternoon, the nurses, resident phy- 
sicians, two hospital lawyers, and I discussed Mr. S. Our 
opinions differed radically—was this medically accept- 
able comfort care or assisted suicide? Some did not ac- 
cept my explanation of “double effect”—palliative doses 
of morphine possibly hastening but not intended to 
cause ceath. Because we could not agree, I insisted that 
the lawyers come to Mr. S.’s room and explain why he 
could not receive this dose of morphine. The lawyers 
presented their case in a straightforward, anxious man- 
ner. Flanked by his wife and daughter, Mr. S., gaunt but 
with his dignity intact, sat straight up in bed as if hold- 
ing court and announced, “We're leaving.” They packed 
up and left that evening. A week later, he died peacefully 
at home. Mores have changed since then, and the staff 
and | probably would not have such differing opinions 
today. At the time, while attempting to protect the in- 
terest of my patient, I felt pitted against the hospital. 


Mr. E. 

Mr. E., a 60-year-old man, did not look a day older 
than 45. He was incredibly fit, tanned, and very opin- 
ionated about his health. Disparate symptoms brought 
him to my office frequently and, to our surprise, a stress 
test and angiography revealed significant coronary dis- 
ease. He adopted a strict low-cholesterol diet supple- 
mented with herbs, seeds, and oils. He began to control 
his emotions with behavioral meditation techniques and 
group therapy. One summer day, he angrily disagreed 
with the carpenter at his home about some aspect of 


renovations. During the shouting match, he dropped to 
the ground and died. We had never discussed DNR status. 


Mr. B. 

Mr. B. was the only patient who, along with his 
family, insisted on “doing everything” to the very end, 
despite my admonition that he would not survive at- 
tempts at resuscitation. At age 94, he suffered a myocar- 
dial infarction complicated by congestive heart failure. I 
doubted he could be weaned off the ventilator with any 


quality of life, and I suggested a DNR status. His elderly 
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wife and son (also my patients) believed that he would 
persevere and recover. Because he was “a fighter,” his 
family remained certain that Mr. B. would have chosen 
this course for himself. When the predictable terminal 
ventricular fibrillation occurred, his frail, depleted body 
was repeatedly shocked to the dismay of the nurses and 
residents. I silently debated how forcefully I should as- 
sert my opinion to desist from such futile resuscitation ver- 
sus allowing patient and family autonomy to rule the day. 


OBSERVATIONS 

At the time of death, DNR orders were in place for 
78 of 95 patients under my care, including all 32 pa- 
tients with cancer, all 8 patients with congestive heart 
failure, and all 7 patients with AIDS. These orders were 
in place for all patients dying in the hospital, except for 
Mr. B., who insisted on resuscitation, and 1 patient who 
had cardiac arrest during cardiac catheterization. Of 78 
patients with DNR orders, 40 died at home, 34 died in 
the hospital, 3 died in community hospices, and 1 died 
in a nursing home. 


DNR Status 

Contrary to popular belief, I find that discussing 
end-of-life issues rarely takes a lot of time. Most chron- 
ically ill patients have considered dying and issues of 
resuscitation, and they are usually prepared (and re- 
lieved) to discuss it. In my experience, very few patients 
and their families have declined to discuss dying. 

Although physicians are exhorted to discuss end-of- 
life issues with healthy patients, I find I can address the 
issue more naturally when the patient is significantly ill 
and more likely to be thinking about dying. I experi- 
enced only one situation in which an advance directive 
was useful in resolving a family conflict. I favor advance 
directives as a stimulus for patients and families to clar- 
ify their feelings rather than as a tool needed at the end 


of life. 


Hastened Death 

In my experience, patients rarely ask for euthanasia 
or assistance with suicide, although many think about it. 
Only one patient in this series made an explicit request. 
This elderly man with life-long depression and escalat- 
ing cancer symptoms allowed me to speak directly with 
his psychiatrist. Changes in his antidepressant regimen 
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and more frequent visits with his psychiatrist and me 
diminished his wish to immediately end his life. 

Many patients or their family members have ex- 
pressed anxiety about potential physical suffering, such 
as intractable pain or suffocating. They have benefited 
most from specific information about how morphine, 
lorazepam, and other medications alleviate these symp- 
toms. Although I emphasize that dying patients can usu- 
ally be kept comfortable, I warn patients to expect some 
pain and discomfort and explain the tradeoff that may 
occur between pain control and lucidity. 


Logistics 

Logistic challenges present formidable barriers to 
end-of-life care. A patient may wish to die at home, but 
family members may be unable to handle the physical or 
emotional burdens of such care. Financial and insurance 
limitations may influence decisions about staying at 
home versus being in a freestanding hospice or hospital 
setting. The process works best when physicians collab- 
orate with the hospice nurses, family, and social worker. 

If a family chooses to avoid a home death, facilitat- 
ing transfer to an inpatient or freestanding hospice can 
be invaluable. An inpatient hospice must also be flexible 
by allowing a patient to come in for “respite” care and 
then to return home to die (as in Dr. K.’s case). 


Home Visit 

For patients who have chosen to die at home, I visit 
at least once if they live within a reasonable distance 
from the office. It gives me the chance to assess the 
patient's physical and emotional status and the effects of 
medications. For the family, the visit reinforces my com- 
mitment to the patient's care and comfort and helps 
diminish fear of abandonment and isolation. Invariably 
a moving experience for me, this seems extremely valu- 
able to patients and families. 

Often, a patient will ask, “What is dying like?” As 
physicians, we often forget that many people have never 
witnessed someone dying and may harbor a variety of 
misconceptions. I explain that disordered breathing ac- 
companied by odd sounds and gasps is normal and does 
not signify pain. I liken the process to a clock no longer 
wound every day that gradually runs out of energy. 
When the clock runs down, all the parts stop. This sim- 
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ple explanation reassures most people, and a calm de- 
meanor reduces anxiety. 

In this fragile and vulnerable time, the patient may 
express regrets about family relationships or concerns 
about how a spouse or child will fare. Often, family 
members are also my patients, and this visit enhances 
our bonds. How wonderful to sit with the family in the 
kitchen having a cup of coffee and sharing memories of 
the person who is slipping away. Distant from the head- 
aches of managed care paperwork, incessant messages, 
and telephone calls in the office, such moments epito- 
mize the essence of the patient~physician relationship. I 
believe that a home visit at the end of life should be 
required in medical school and residency curricula. I 
hope that clinicians will incorporate this signal event 
into their practices. 


Death 

Frequent communication with family members in 
the final 1 or 2 days is vital. An extra telephone call to 
the home or an extra visit to the hospital room greatly 
reassures anxious and fatigued family members. Medica- 
tions often need adjustment several times per day. For 
logistic reasons, I have been present at the moment of 
death more often in the hospital than in the home. 
Sometimes being in the room with the family feels right; 
other times, waiting nearby and being available to the 
family immediately after the death seems more appro- 
priate. It can be a searing time, and I need to remain 


near the family. 


After Death 

I always write a letter or call the family to express 
my sadness and some of the joy I had serving as the 
physician. Often a family member may have lingering 
questions about why certain events happened or may 
express guilt about a role they did or did not pay. A 
brief conversation is helpful. On a few occasions, when | 
felt particularly close to a patient and family, I attended 
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the funeral and always benefited from that powerful ex- 
perience. On these occasions, the families seemed to ap- 
preciate my presence; physicians need closure too. Re- 
gardless of denomination, the service welcomes and 
heals us, bringing home the gravity and importance of 


our work. 


CONCLUSION 

Daily, physicians strive to comfort, diagnose, treat, 
cure, and extend life with quality. Yet, we must recog- 
nize when to shift to palliative care. Patients expect, 
hope, and trust that their physicians are versed in deal- 
ing with end-of-life issues, but physicians need to learn 
and practice these skills. How ironic it is that as physi- 
cians, we rarely talk about dying amongst ourselves— 
even though our patients expect us to be expert in such 
care. 

Keeping a record of all my patients who have died 
helps me to honor their memory and reminds me of the 
lessons they have taught me. Collecting this history also 
sheds light on issues deserving improvement, such as 
instituting a home visit near the end of life. Regardless 
of the inexorable march of technology, birth and death 
will continue to bound our existence. Our society 
awards to physicians the authority and privilege of car- 
ing for people at the end of life. I have learned that 
caring for patients in the last chapter of their lives is the 
most important part of my job. 


From Beth Israel Deaconess Medical Center, Harvard Medical School, 
Boston, Massachusetts. 
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EDITORIAL 


Are Long-Term Very Low Doses of Prednisone for Patients with 
Rheumatoid Arthritis as Helpful as High Doses Are Harmful? 


Too of rheumatoid arthritis with corticoste- 
roids has evoked controversy for half a century. Ex- 
tremely successful initial clinical results (1) led to the 
awarding of the 1950 Nobel Prize in Medicine to Ken- 
dall, Reichstein, and Hench. Some early clinical trials 
indicated that corticosteroids had “disease-modifying” 
properties in retarding radiographic progression (2). 
However, it was soon recognized that severe roxicities 
associated with the long-term pharmacologic doses of 
prednisone used at that time (20 to 40 mg) almost in- 
variably outweighed any benefits (3). By the laie 1950s, 
clinicians were taught that while occasional cw:ticoste- 
roids might be needed for acute life-threatening rheu- 
matoid vasculitis or severe disease flares, long-term cor- 
ticosteroid treatment had no place in the management 
of most patients with rheumatoid arthritis. 

A reassessment began during the 1980s, based in 
part on recognition of severe long-term outeomes of 
rheumatoid arthritis (4, 5). A small clinical trial indi- 
cated a nonsignificant advantage with 5 mg of pred- 
nisone versus placebo (6). A more recent clirical trial 
reported by Kirwan (7) has confirmed that certicoste- 
roid dosages as low as 7.5 mg/d for 2 years have “dis- 
ease-modifying” properties in slowing radiographic pro- 
gression. Nonetheless, corticosteroids continue to be 
regarded generally as temporary “bridge” therapy rather 
than as a long-term therapy in rheumatoid arthsitis, par- 
ticularly because high doses have been associated with 
higher mortality rates (8, 9) and doses as low as 10 mg 
have been associated with bone loss (10). 

Clinical practice and the medical literarure are 
not always congruent. In 1990, 75% of 532 patients 
monitored in seven U.S. private practices were taking 
low-dose corticosteroids (11). Patients who receive cor- 
ticosteroids have more severe disease, confounding ret- 
rospective assessment of their long-term risks. Further- 
more, patients in earlier studies (8, 9) had received high 
corticosteroid doses at least some of the time. 

In this issue, van Everdingen and coworkers, of 
Uterecht, the Netherlands, present new insights con- 
cerning corticosteroid therapy for rheumatoid arthritis 
(12). The authors randomly assigned 41 patiens to pla- 
cebo and 40 patients to treatment with prednisone, 10 
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mg/d, over 2 years. The prednisone group showed sig- 
nificantly greater clinical improvement than the placebo 
group, particularly over the first 6 months, with signif- 
icantly lower radiographic progression, indicating “dis- 
ease modification.” However, the prednisone group also 
experienced more adverse events, including an average 
increase of 3 kg in body weight versus no increase, 
hyperglycemia in 2 versus 1 patient, and new vertebral 
fractures in 5 versus 2 patients compared with the pla- 
cebo group. Corticosteroid therapy, therefore, led to 
both greater efficacy and more adverse events, although 
most patients experienced no adverse events over 2 
years. 

The elegantly designed and well-executed Utrecht 
study presents a unique opportunity to evaluate benefits 
and risks of corticosteroids independent of other thera- 
pies, a clinical setting that is unlikely to recur. The au- 
thors recognize that the design of this study, which was 
performed from 1992 to 1995, would not be acceptable 
today because of logistic and ethical considerations (13), 
including evidence that additional disease-modifying 
antirheumatic drugs appeared to be required to slow 
progression of joint damage optimally (14). Their data 
suggest that the traditional proscription against the 
long-term use of corticosteroids in rheumatoid arthritis 
may not be the best advice for all patients. Nonetheless, 
as with all research advances, the Utrecht study raises 
several questions that require further investigation. 

First, what is meant by “low-dose” prednisone? A 
dosage of 10 mg/d may be regarded as “intermediate” or 
even “high” by some clinicians, including ourselves. In 
146 of 152 patients with rheumatoid arthritis who took 
corticosteroids over 1 to 20 years (median, 6.7 years) 
under care of the first author of this editorial between 
1998 and 2001, the median prednisone dose was 4 mg, 
in 1-mg tablets. Only 10% of patients were taking more 
than 8 mg/d, which is regarded as a “high” dose in our 
clinic. The current initial prednisone dosage in most 
patients is 3 mg/d. The prevalence of hypertension, cat- 
aracts, or diabetes in these patients did not differ from 
that seen in a cohort of patients with early rheumatoid 
arthritis (Sokka T, Pincus T. In preparation). However, 
thinning and bruising of the skin are common, and 
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questions of skeletal maintenance remain unresolved be- 
cause formal bone density studies are not yet available in 
all patients. 

There seem to be major differences in outcomes of 
long-term treatment with corticosteroids in low versus 
high doses over long (or short) periods (15, 16). High- 
dose corticosteroids are unacceptable in most situations, 
while low doses may be tolerable or even desirable in 
some patients. An analogy understood by patients is that 
a little corticosteroid, like a glass of wine, may benefit 
many people, whereas a high dose of corticosteroid, like 
a bottle of wine, is harmful to all. A physiologic, rather 
than pharmacologic, dose of corticosteroids may address 
pathogenetic mechanisms of inadequate adrenocortico- 
trophin hormone responses to corticotrophin-releasing 
hormone (17). 

Prednisone, in doses of 5 mg or less, appears to 
provide considerable clinical benefit to many, if not 
most, patients with rheumatoid arthritis and seems well 
tolerated in many patients. Fewer than 10% to 20% of 
patients appear to need doses of 10 mg or more. How- 
ever, most patients continue to take ongoing low-dose 
prednisone treatment to control symptoms; this often 
results in lower long-term total corticosteroid dosage 
than recurrent high doses and discontinuation. Preven- 
tion of long-term damage in rheumatoid arthritis ap- 
pears to require ongoing, indefinite drug treatment 
(rather than “bridge therapy”), as is the case with most 
other chronic diseases such as hypertension and diabetes, 
because even excellent new disease-modifying drugs do 
not address the fundamental pathogenetic dysregulation. 
It remains to be determined whether long-term low- 
dose corticosteroids should be a component of a “pre- 
ventive” strategy (14) because many repsected clinicians 
remain opposed to any corticosteroid use (18). 

A second question is, Does low-dose prednisone in 
doses of 5 mg or less have disease-modifying properties 
beyond symptomatic relief? Controlled clinica! trials 
may contribute valuable data. The problem is con- 
founded by the fact that 1-mg prednisone tablets are not 
available in many countries and, if available, are more 
expensive than 5-mg tablets (because of prescription vol- 
ume). It may be desirable that 1-mg prednisone tablets 
be made more widely available, even if only to relieve 
symptoms at low cost. 

A third question emerges: Is the “tradeoff” of less 
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joint damage versus skin changes and possible long-term 
adverse effects of very-low-dose prednisone appropriate 
for patients with rheumatoid arthritis? In theory, an- 
swers should emerge from randomized, controlled clin- 
ical trials, such as the Utrecht study. However, clinical 
trials in rheumatoid arthritis (and other chronic dis- 
eases) generally cannot provide definitive information, 
in part because they are too short term and ignore indi- 
vidual variation (19). Patients with lymphoma may re- 
ceive high doses of corticosteroids with little questioning 
of adverse events, while use of any corticosteroid in 
rheumatoid arthritis had been proscribed for decades 
despite evidence that some patients had a prognosis for 
death comparable to that of patients with stage IV 
Hodgkin disease (20). Estimates of benefits and risks of 
corticosteroids in rheumatoid arthritis will vary among 
individual patients and individual clinicians, affected by 
variables such as age, disease severity, comorbid condi- 
tions, skin fragility, and intrinsic assessment of risks of 
drugs and disease. The physician can hope to provide 
the best information to assist the individual patient in 
making an informed decision. 

Finally, it is commendable that the Utrecht group 
has chosen to reanalyze an old therapy that has been 
available for more than 50 years. Most clinical trials of 
rheumatoid arthritis in the United States (and else- 
where) involve new therapies, such as leflunomide, etan- 
ercept, infliximab, and anakinra, used singly and in 
combination (14), and are sponsored by pharmaceutical 
companies. Few formal studies are performed to develop 
improved clinical usage of “old” therapies, particularly 
the most widely used drugs—low-dose corticosteroids 
and low-dose methotrexate. New drugs contribute excit- 
ing advances to modern treatment. Nonetheless, further 
clinical trials and long-term observational studies of old 
therapies will enhance these advances to improve the 
lives of people with rheumatoid arthritis. 


Theodore Pincus, MD 

Tuulikki Sokka, MD, PhD 

C. Michael Stein, MD 
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This paper explores the increased scope of practice of U.S. phar- 
macists. It presents background Information on the pharmacy pro- 
fesslon and outlines how the medical profession can work with 
pharmacists to enhance patient safety and quality of case. The 
paper calls for further research on the effects of pharmacy auto- 
mation and the move to the Doctor of Pharmacy degree on phar- 
macy practice. Other positions Include support for patlent educa- 
tion and hospital rounds, opposition to Independent pharmacist 


harmacists, as well as other nonphysician health care 

providers in the United States, are advocating for 
increased scope of practice. Their efforts have been suc- 
cessful in several cases. As of early 1999, 24 U.S. states 
allowed some type of collaborative practice agreerrent in 
which physicians delegate patient management respon- 
sibilities to pharmacists. The responsibilities range from 
refill approvals to modification or initiation of patient 
medication regimens (1) (Appendix). 

In addition to broad collaborative agreements. phar- 
macists are focusing on many other individual practice 
issues, including prescriptive privileges, disease manage- 
ment, immunization, collaborative drug therapy, labora- 
tory testing and analysis, and patient education. These 
issues continue to appear in our state legislatures. More 
than 30 states are expected to consider bills this year to 
grant prescriptive or independent practice rights to non- 
physicians, including pharmacists (1). 


THE PHARMACY PROFESSION 

Pharmacists practice in various settings, including 
community pharmacies, hospitals, long-term care facili- 
ties, the pharmaceutical industry, mail service, managed 
care, and government (2). State law regulates the prac- 
tice of pharmacy, including licensure. To practice phar- 
macy in any state, a pharmacist must become a regis- 
tered pharmacist (RPh), also known as a Lcensed 
pharmacist. Although requirements vary by state, a li- 
censed pharmacist must, generally, have graduated from 
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prescriptive privileges and initiation of drug therapy, Increased use 
of the pharmacist as Immunizer (as allowed by state law), and 
continued support for the American College of Physiclans—-Amert- 
can Society of Intemal Medicine 1990 therapeutic substitution 


position. 
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an accredited college of pharmacy, participated in a res- 
idency or internship program, and passed the National 
Association of Boards of Pharmacy Licensing Examina- 
tion (NABPLEX) (3). In addition, most states require 
completion of continuing education courses to maintain 
licensure (3). 

All registered pharmacists must hold at least a Bach- 
elor of Science degree in pharmacy, but in 1992, a ma- 
jority of the nation’s pharmacy schools voted to change 
the only professional degree in pharmacy to the Doctor 
of Pharmacy (PharmD) degree (4). Programs that confer 
the PharmD degree require 4 years of education beyond 
the minimum 2 years of prepharmacy study. Profes- 
sional courses required for this degree include pharma- 
cognosy, pharmacology, pharmaceutical chemistry, 
pharmaceutics, clinical pharmacy, drug information, 
and pharmacy administration. 

In 1976, the American Pharmaceutical Association 
established the Board of Pharmaceutical Specialties to 
recognize specialty areas of pharmacy practice. Board 
certification is a voluntary process for currently licensed 
pharmacists. The four basic requirements for board cer- 
tification are an entry-level pharmacy degree, an active 
pharmacy license, defined additional training and expe- 
rience in a specialty, and passing the specialty qualifying 
examination. The Board of Pharmaceutical Specialties 
currently recognizes five specialty areas (5): 1) nuclear 
pharmacy (recognized since 1978)—specialists seek to 
improve and promote the public’s health through the 
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safe and effective use of radioactive drugs for d.agnosis 
and therapy; 2) nutrition support pharmacy (recognized 
since 1988)—specialists promote the maintenance or 
restoration of optimal nutritional status, design:ng and 
modifying treatment according the needs of the satient; 
3) oncology pharmacy (recognized since 1996)—spe- 
cialists address the pharmaceutical care of patierts with 
cancer; 4) pharmacotherapy (recognized since 1988)— 
specialists are responsible for ensuring the safe. appro- 
priate, and economic use of drugs in patient care and 
frequently serve as a primary source of drug information 
for other health care professionals; and 5) psychiatric 
pharmacy (recognized since 1992)—specialists address 
the pharmaceutical care of patients with psychiatric dis- 
orders, 


Position 1 

The American College of Physicians—American Society 
of Internal Medicine (ACP-ASIM) supports research into 
the effects of pharmacy automation and the more to the 
PharmD degree on pharmacy practice. 

Two thirds of pharmacists work in community 
pharmacies (6). However, it is likely that pharmacists 
will further branch out into areas such as researeh, con- 
sulting, and hospital work because automation im phar- 
macy is growing, pharmacy technician responsibilities 
are increasing, and the PharmD will be the sole phar- 
macy degree offered in the 21st century. 

Pharmacists will be seeking new roles, especizlly be- 
cause store-based pharmacists in July through August 
1999 spent more than 60% of their time processing and 
dispensing orders, according to a 1999 survey (7). 
Clearly, much of this time will be freed up as autcmated 
dispensing and use of pharmacy technicians iacrease. 
Long-term research is needed to evaluate the effects of 
automated dispensing and the move to the PharmD on 
the pharmacy profession. These events will affect not 
only pharmacy practice but physician practice as well. 


PHARMACEUTICAL CARE 

Pharmacists are moving from prescription provider 
to pharmaceutical care provider. The American Pharma- 
ceutical Association defines pharmaceutical cre as 
patient-centered, outcomes-oriented, pharmacy practice. 
Pharmaceutical care is designed to promote health; pre- 
vent disease; and assess, monitor, initiate, and modify 
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medication use to assure that drug therapy regimens are 
safe and effective (8). As part of the pharmaceutical care 
plan, pharmacists help assess therapeutic needs, prevent 
adverse drug reactions, develop patient-specific therapy, 
manage chronic disease, and monitor follow-up care (8). 


COLLABORATIVE CARE AND THE VALUE OF 
PHARMACIST INVOLVEMENT 

Collaborative drug therapy is one of the best exam- 
ples of how pharmacists work with physicians. It is de- 
signed to maximize the patient's health-related quality 
of life, reduce the frequency of avoidable drug-related 
problems, and improve the societal benefits of pharma- 
ceuticals (9). This process involves the pharmacist, phy- 
sician, other health care professionals, and the patient. It 
includes basic dispensing functions, drug information 
services, the solving of patient-related and medication- 
related problems, and decision making regarding drug 
prescribing and monitoring and drug regimen adjust- 
ments. However, to participate in collaborative drug 
therapy, pharmacists need access to patients, access to 
medical records, knowledge and skills, and documenta- 
tion and compensation for their activities (9). 

Collaborative drug therapy covers a wide array of 
pharmacist activities and takes place in various settings. 
Several studies have assessed pharmacist participation in 
drug therapy in different settings, including pharmacy- 
based disease management and pharmacists on hospital 
rounds. Generally, pharmacist involvement in drug 
therapy has been successful, leading to improved patient 
care and safety and lowered medical costs. 

Numerous studies have evaluated the value of the 
pharmacist in patient care, and they overwhelmingly de- 
scribe successful ventures, although predominantly in 
hospital settings. Four clinical pharmacy services were 
associated with lower mortality rates in hospitals: clinical 
research, drug information services, medication admis- 
sion histories, and participation on a cardiopulmonary 
resuscitation team (10). In addition, six clinical phar- 
macy services were associated with significantly lower 
total health care costs: drug use evaluation, drug infor- 
mation services, adverse drug report monitoring, drug 
protocol management, medical rounds participation, 
and medication admissions histories (10). 

Pharmacist-initiated interventions at a large univer- 
sity hospital significantly decreased drug costs. A study 
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group randomly assigned to receive pharmacist interven- 
tion had 41% lower drug costs than those of the control 
group. Anti-infective agents had the greatest cost savings 
(11). The interventions had no effecr on length of hos- 
pital stay, in-hospital mortality, 30-day readmissions, or 
the need to readminister the targeted medication or to 
restart intravenous therapy, but the interventions did 
provide an equivalent level of care (11). Although the 
results of this study and others were positive, it is not 
clear whether pharmacist participation is more effective 
than more modern interventions that have been shown 
to improve drug use—namely, computer-generated 
reminders to physicians at the point of care. 

Similarly, pharmacist participation on physician 
rounds in the intensive care unit has been found useful 
in preventing medication errors (12). Pharmacists reviewed 
medication orders at the time of prescribing and made 
suggestions as necessary. The rate of preventable adverse 
drug events was reduced by 66%, and physicians ac- 
cepted 362 of the 365 pharmacist recommendations (12). 

In addition to studies of clinical pharmacy services 
offered in the hospital setting, researchers have also an- 
alyzed the effects of pharmacist participation in local 
clinics and pharmacies, primarily in disease management 
and immunization. Disease state management creden- 
tialing is available for pharmacists through the National 
Association of Boards of Pharmacy and the National 
Institute for Standards in Pharmacist Credentialing. 
Pharmacists may take one of four examinations that are 
designed to measure knowledge and judgment in pro- 
viding disease state management services. Examinations 
are available for anticoagulation, asthma, diabetes melli- 
tus, and dyslipidemia (13). 

Pharmacists have been involved in demonstration 
projects on lipid disorders, anticoagulation clinics, dia- 
betes, asthma, and vaccination (10). These studies indi- 
cate that patient outcomes improved and medical costs 
decreased as a result of pharmacist involvement. By in- 
cluding clinical pharmacists on a heart failure manage- 
ment team, one cardiology clinic significantly reduced 
all-cause mortality and heart failure events (14). 

In addition to heart failure management programs, 
pharmacists have also been involved in diaberes-moni- 
toring programs. In one study, pharmacists developed a 
community pharmacy—based diabetes monitoring pro- 
gram. Data on diabetes care were gathered at prescrip- 
tion refills. The average morning blood glucose values 
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decreased, and a medication adherence rate of 90% was 
maintained over a l-year period (15). In addition, phar- 
macists recommended drug therapies to physicians, and 
physicians accepted 75% of these recommendations (15). 


Position 2 

To improve patient safety and reduce medical errors, 
ACP-ASIM supports physician-directed pharmacist-physi- 
cian collaborative practice agreements limited to pharma- 
cist involvement in patient education and hospital rounds. 

1. Expanded roles for pharmacists should not be solely 
based on cost savings. 

2. The responsible physician and pharmacist should be 
compensated for their time spent on collaborative services, 

3. The physician should solely determine if a relation- 
ship will be formed with a pharmacist. 

4. The physician should solely and individually refer a 
patient to a pharmacist. 

5. Only the physician shall and must diagnose the pa- 
tients condition prior to any referral (16). 

Physicians are qualified to diagnose and treat pa- 
tients, while pharmacist expertise lies with pharmaceuti- 
cals. An improved, more collaborative relationship be- 
tween the two disciplines could improve patient care 
and safety and reduce medical costs. However, it is im- 
perative that reduced cost is not the only factor consid- 
ered in pharmacist scope of practice. In addition, we 
need to ensure that physicians control prescriptive rights 
and have the final approval over all patient care deci- 
sions. Decisions about the most appropriate drug for a 
patient's condition are often subtle and require a level of 
experience and training that is not provided in obtaining 
a PharmD degree. This, in fact, is why physician train- 
ing entails many years of practical supervised experience. 
This is not to say that PharmD training does not add 
benefit in a collaborative relationship, but rather that the 
benefit is incremental and not a substitute for that of the 
physician, whose role is primary. 

Pharmacist involvement in patient care activities 
may Improve patient outcomes, but it will also consume 
physicians’ time. For physicians working in a hospital 
setting, medication advice can be obtained with rela- 
tively few diversions from other responsibilities because 
an in-hospital physician’s involvement with pharmacists 
is largely restricted to the physician's limited time on 
service and the number of patients on rounds. However, 
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for physicians in community-based practices, working with 
pharmacists may present more serious time-management 
problems. Physicians will have to make decisioas based 
on how much time, realistically, their offices are able to 
spend working with pharmacists. 

Physicians are compensated for time spent working 
with physician extenders, for example, nurse practitio- 
ners and physician assistants. A similar payment system 
should be established for physicians’ collaborative work 
with pharmacists. Funds should not simply be shifted 
from one provider to the other; instead, new sources of 
revenue will need to be identified. 

Pharmacists continue to successfully expanc their 
scope of practice. With the transition to the PharmD 
degree and automated drug dispensing, pharmaasts are 
being trained to take on a greater patient care rele. In- 
stead of taking an adversarial position, the medical com- 
munity must work together with the pharmacy profession 
to enhance patient care and safety while maintaining 
physician responsibility for continuous patient care. By 
combining the efforts of organized medicine and phar- 
macy, medication errors can be reduced and patients 
may live fuller, healthier lives. 

Simultaneously, the pharmacy and medical profes- 
sions should use their collective influence to promulgate 
better education of physicians in the use of drugs. Doing 
so will reduce medication errors and result in better 
patient care. Examples of efforts that might occur in this 
area are working with the U.S. Pharmacopeia and the 
Food and Drug Administration to promote better re- 
porting mechanisms for drug errors or supporting Cen- 
ters for Education and Research in Therapeutics. 


Position 3 

ACP-—ASIM opposes independent pharmacist prescrip- 
tive privileges and initiation of drug therapy. 

Although several studies describe the benefits of 
pharmacist and physician collaboration, little evidence 
supports pharmacist prescribing or initiation of drug 
therapy (10). Physicians have complete medical histories 
of patients, including awareness of other conditions and 
past treatments. Without that information, the appro- 
priate training, and the reassurance of patient safety, 
ACP-ASIM cannot support independent prescriptive 
authority or drug therapy initiation for pharmacists. 

Physician training is rigorous and heavily relies on 
patient interaction. It entails numerous years of practi- 
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cal, supervised “hands-on” training because of the sub- 
tleties of diagnosis and therapeutics that are the reality 
of patient care. The insight that this experience provides 
cannot be replicated in a less time-intensive and rigorous 
experience. This is not to criticize pharmacist education 
but instead to emphasize that the goals of the two edu- 
cational paths are different, as are the outcomes in terms 
of skill set. Pharmacists do not have the exposure and 
experience to diagnose and prescribe medications for pa- 
tients. This is clearly an area that should remain under 
physician authority. 


Position 4 

ACP-ASIM supports the use of the pharmacist as im- 
munization information source, host of immunization sites, 
and immunizer, as appropriate and allowed by state law. 
ACP-ASIM will work with pharmacy organizations to in- 
crease immunization awareness. 

Thirty states already allow pharmacists to adminis- 
ter immunizations (17). Because of the extensive state 
legislation that already exists, allowing pharmacists and 
nurses to administer immunizations, the potential ben- 
efit of nonphysician immunization of patients is widely 
recognized. Pharmacists provide increased access to im- 
munization through extended business hours and loca- 
tions. Increased access to immunization by trained phar- 
macy professionals will help to decrease antibiotic 
resistance and increase adult immunization. Pharmacists 
and physicians should focus on delivering vaccines to 
those populations most at risk, in an attempt to decrease 
mortality rates from preventable diseases. 


Position 5 

ACP-ASIM reiterates its support of its 1990 therapeu- 
tic substitution position. ACP-ASIM resolves to work with 
pharmacists in designing therapeutic substitution policies 
that ensure the highest level of patient care and safety. 

Another important issue in physician~pharmacist 
collaboration is therapeutic substitution—the selection 
of a chemically different drug that is considered to be a 
therapeutic alternative with a comparable therapeutic ef- 
fect. The current ACP-ASIM policy of therapeutic sub- 
stitution states the following (18): 


Position 1. Therapeutic substitution is appropriate 
only in hospitals with an effectively functioning formu- 


lary system and Pharmacy and Therapeutics Committee. 
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Position 2. Therapeutic substitution jeopardizes 
patient management when immediate prior consent is 
not obtained from the authorized prescriber and when 
documentation of substitutions is untimely or im- 
proper. Such practices must not be permitted. 

Position 3. The practice of therapeutic substitutien 
may be acceptable in ambulatory settings that meet 
standards comparable to those of institutional settings. 

Position 4. Effective therapeutics require physicians 
to be well educated in therapeutics and to instruct pa- 
tients about the proper use and effects of prescribed med- 


ication. 


The American College of Clinical Pharmacy also 
supports therapeutic substitution when physicians and 
pharmacists work together to develop effective policies 
that maximize patient care at the best price. The Amer- 
ican College of Clinical Pharmacy’s therapeutic inter- 
change guidelines are as follows (19): 


Guideline 1. Therapeutic interchange is appropri- 
ate in institutional and ambulatory settings thar have a 
functioning formulary system and Pharmacy and Ther- 
apeutics Committee or equivalent advisory committee. 

Guideline 2. A continuous drug use evaluation pro- 
cess must be in place for regular review of endorsed 
therapeutic interchange policies and procedures. 

Guideline 3. Therapeutic interchange, as defined 
herein, may be executed by pharmacists if the autho- 
rized prescriber is notified either verbally or in writing 
within a reasonable time frame, and if the pharmacists 
have access to medical records and appropriate labora- 
tory or other test results as required by the therapeutic 
interchange policy. Exceptions to this procedure must 
be stated clearly in the policy. 

Guideline 4. The Pharmacy and Therapeutics 
Committee or its equivalent should ensure that profes- 
sional staff are educated regarding the rationale, peli- 
cies, and procedures for therapeutic interchange. 

Guideline 5. The therapeutic interchange policies 
should define a mechanism that enables authorized pre- 


scribers to disallow therapeutic interchange. 


Ensuring safe, effective therapeutic substitution is a 
high priority for both pharmacists and physicians. Im- 
mediate prior consent by a physician is essential in 
maintaining patient management responsibilities and 
ensuring patient safety. The physician, as patient care 
manager, and pharmacist, as medication expert, are in a 
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unique position to work together for improved thera- 
peutic substitution policies that provide high-quality 
care and cost savings. 


REIMBURSEMENT AND LIABILITY 

Reimbursement for pharmacists’ professional ser- 
vices, other than dispensing, is currently receiving atten- 
tion by the states. Several states have requested a waiver 
11 from Medicaid to develop demonstration projects 
with pharmacists (20). Mississippi received the first 
Medicaid waiver (effective April 1998) from the Centers 
for Medicare and Medicaid Services to reimburse phar- 
macists for disease management of patients. Reimburse- 
ment is available for asthma, diabetes, hyperlipidemia, 
and anticoagulation services (21). The Mississippi project 
was an effort to evaluate whether pharmacists are better 
suited than physicians to cost-effectively spend time 
educating and monitoring patients. 

New Mexico also has a demonstration project that 
allows pharmacists prescriptive authority according to 
protocol; however, unlike in Mississippi, pharmacists are 
not restricted to managing specific diseases (20). Only 
board-certified pharmacists are allowed to participate, 
and they must be supervised by a physician approved by 
the New Mexico Board of Medical Examiners. Pharma- 
cists and physicians meet every 2 weeks, and reimburse- 
ment is arranged by physicians. 

However, as pharmacists begin to receive reimburse- 
ment for their patient care services, they also become 
increasingly liable for their actions. In January 2000, the 
Alabama Supreme Court held that pharmacies and 
pharmacists are “health care providers,” thereby gov- 
erned by the Alabama Medical Liability Act. In August 
2000, che Texas Court of Appeals ruled that pharmacists 
do not have a general duty to warn about all possible 
side effects or adverse effects but acknowledged that they 
do have a duty to warn when they are aware of infor- 
mation that would raise the importance or probability of 
such effects (22). Because reimbursement was not re- 
lated to the Court’s decision, however, payment and 
liability issues were separated. 

Currently, pharmacists are not approved providers 
under Medicare except to perform immunizations (20). 
For pharmacists to be added to the list of providers, the 
Social Security Act would need to be amended. The 
Centers for Medicare and Medicaid Services imple- 
mented a regulation that provides Medicare coverage for 
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training programs to help beneficiaries with diabetes 
mellitus to control their disease. Medicare pays certified 
diabetes educators and dietitians to provide training to 
help control the disease and avoid complications, such 
as blindness, amputation, or kidney disease. To be cer- 
tified, trainers must be employees of a program certified 
by the Centers for Medicare and Medicaid Services and 
part of a collaborative team providing services to bene- 
ficiaries. Some pharmacists qualify as certified providers 
if they are a Medicare supplier of durable medica’ equip- 
ment and if they meet quality standards (23). 

The Medicare proposal would help newly diagnosed 
diabetic patients, those who have not received training, 
or those in serious danger of complications from diabe- 
tes mellitus. A physician must certify that a patient 
needs the service under a comprehensive plan of care. 
With the approval of their physician or qualified practi- 
tioner, eligible beneficiaries would initially receive up to 
10 hours of group training and an annual 1-hour re- 
fresher course (23). 


CONCLUSION 

Clearly, pharmacist scope of practice is expanding, 
and the medical community must proactively respond 
to the pharmacy movement. The ACP—ASIM remains 
committed to exploring new roles for nonphysicians and 
helping to ensure that the practice of medicine remains 
with physicians. By partnering collaboratively with 
pharmacists, physicians will be able to avoid “turf” bat- 
tles and focus on their primary mission— high-quality 
patient care. Pharmacists can educate physicians on drug 
interactions and cost savings and educate patients on 
drug safety, while physicians provide safe, effective care 
to patients. 

However, there are striking differences in physician 
work settings—that is, hospital versus private practice. 
Policies must be adapted to meet individual office needs. 
The ACP-ASIM is committed to fostering effective and 
productive collaborative relationships between physi- 
cians and pharmacists, while securing the physicians’ 
role as the medical expert who is responsible for the 
diagnosis and treatment of patients. There is no substi- 
tute for medical school training. The ACP—ASIM looks 
forward to further research on the effect on the phar- 
macy profession by drug dispensing automation and the 
move to the PharmD degree. In addition, research eval- 
uating the effects of pharmacist and physician ccllabo- 
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ration on physicians’ time with patients and studies ex- 
amining the outcomes of a community-based PharmD 
system is needed. 


APPENDIX: SUMMARY OF RECENT STATE LEGISLATION 
Collaborative Practice Agreements 

Data in this appendix were obtained from reference 24. 

A survey by the National Association Boards of Pharmacy 
showed that Idaho, Louisiana, Nebraska, Ohio, and Tennessee 
joined a growing number of jurisdictions permitting pharmacists 
to develop collaborative practice agreements with prescribers. 
Such agreements generally allow pharmacists to initiate or modify 
patient medication regimens pursuant to approved protocol. 
States also explored this issue in 1999, when 11 states enacted 
legislation allowing collaborative practice agreements with other 
health care providers (Arkansas, California, Georgia, Minnesota, 
Nevada, North Carolina, Oregon, Texas, Utah, Virginia, and 
Wyoming). 

A Minnesota law expanded pharmacists’s scope of practice 
to include drug administration for first dosages and emergencies 
and participation in drug-therapy monitoring, selecting therapeu- 
tic devices, and drug or drug-related research. This law also per- 
mits participation in managing and modifying drug therapy on a 
case-by-case basis according to a written protocol between the 
specific pharmacist and an individual practitioner who has pre- 
scribing authority and who is responsible for the patient’s care. 
Virginia authorized pharmacists to enter into collaborative agree- 
ments with physicians, osteopathic physicians, or podiatrists. An- 
other law defined “collaborative agreement” and held that such 
an agreement is not required for the management of patients in 
an in-patient facility. 


Scope of Practice 

2000 was an active year for legislation regarding pharmacist 
scope of practice. Vermont enacted legislation making licensure 
changes. Arizona enacted a bill changing licensure, fees, and pre- 
scription labeling. Georgia now provides qualifications for phar- 
macists authorized to modify drug therapy. Maryland required 
pharmacists to maintain a log of new and refill prescriptions. 
Kansas allowed pharmacists to administer vaccinations to persons 
18 years of age or older. Legislation in six stares (Alabama, Cal- 
ifornia, Colorado, Delaware, New Hampshire, and Virginia) has 
passed in at least one chamber. New Hampshire’s bill would 
allow pharmacists to sell syringes without a prescription, and 
Virginia's bill addresses radiopharmaceuticals, prescribers, and 
distribution. 

In 1999, bills relating to scope of practice became law in 17 
states (Arkansas, California, Georgia, Louisiana, Maine, Mary- 
land, Minnesota, Missouri, Nebraska, North Dakota, Nevada, 
Oregon, Tennessee, Texas, Utah, Virginia, and Wyoming). 
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Areas of expansion of the pharmacist scope of practice in- 
cluded authorization to administer medications and injections, 
perform physical assessments, and order laboratory tests. Arkan- 
sas, California, Georgia, Minnesota, Oregon, Texas, and Utah 
enacted some provision allowing pharmacists to perform what 
otherwise have been “hands-on” practitioner activities. Wyoming 
authorized disease management by adding collaborative pharma- 
ceutical care to the definition of practicing pharmacy. Arkansas 
codified disease management in its state pharmacy act. 

Legislation enacted in Virginia created provisions focusing 
on the duty of a pharmacist in charge of an automated drug- 
dispensing system for a hospital. A law in Utah expanded the 
definition for the practice of pharmacy to include administering 
and distributing prescription drugs and devices pursuant to ap- 
propriate protocols. A law in North Dakota allowed registered 
pharmacy technicians to receive orally transmitted new or refill 
prescriptions. A law in Georgia amended several provisions re- 
lated to pharmacists, including the scope of practice and licensure 
requirements for nuclear pharmacists. 

Maine amended many provisions related to pharmacists and 
established a statutory review committee to review the scope of 
practice for pharmacists and, if necessary, to make recommenda- 
tions for change. The review must address the issues of drug 
administration and collaborative practice and the current regula- 
tory relationship between the Board of Pharmacy and institu- 
tional pharmacies. Effective 6 January 1999, the Alabama Board 
of Pharmacy adopted regulations that allow pharmacists to pro- 
vide pharmaceutical care to patients by administering imnauniza- 
tions to eligible patients with valid prescription orders. 
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Osteoarthritis: New Insights 


TO THE EDITOR: The authors of the Systemic and Topical Treat- 
ments section in part 2 of the National Institutes of Health confer- 


ence on osteoarthritis (1) did not provide a fair assessment of glu- 





cosamine and chondroitin compared with their assessment of the 
cyclooxygenase (COX)-2 inhibitors. Seeing that one of che three 
authors is sponsored by the manufacturer of the COX-2 inhibitor 
rofecoxib, one cannot help but suspect that market-share competi- 
tion may have had something to do with the bias, 

The authors state, “Of note, most (if not all) trials [of glu- 
cosamine and chondroitin] were sponsored by a manufacturer of the 
product.” And the COX-2 inhibitor trials weren't? The authors state 
that independent studies are needed to test glucosamine and chon- 
droitin. IF so, then why isn’t the same true for celecoxib: and rofe- 
coxib? Consistent with the overall disparaging tone of their discus- 
sion of glucosamine and chondroitin, the authors also state thar trials 
of glucosamine and chondroitin measured symptoms only and that 
therefore no inferences can be drawn about their effect on the patho- 
logic progression of osteoarthritis. True, but why didn’t cdkey make 
that observation about COX-2 inhibitors, which also have not been 
shown. to affect disease progression? In addition, the authors men- 
tioned nothing about the excellent safety profile of glucosamine and 
chondroitin, which gives these drugs a significant advantage over 
nonsteroidal anti-inammatory drugs and COX-2 inhibitors. 

Attaching a financial disclosure to the end of a presumably sci- 
entific and impartial article does not relieve authors of their respon- 
sibility to be impartial, These authors were not only partial but also 
had the cheek to impugn studies for their sponsorship when one of 
them was likewise sponsored. 


Thomas E. Lindow, MD 
Tucson, AZ 85712 
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TO THE EDITOR: The authors of the review series on osteoarthritis 
(1) are to be commended for their effort to focus attention on ad- 
vances in treatment and for their well-referenced, concise summary. 
Primary care providers need to become familiar with all eptions in 
order to offer comprehensive treatment programs. The omission of 
viscosupplementation, therefore, was surprising. The U.S. Food and 
Drug Administration approved hyaluronan-based viscosupplements 
in 1997 for the treatment of symptoms of knee osteoarthritis after 
failure of nonpharmacologic therapy and acetaminophen. Visco- 


supplements have been used clinically for osteoarthritis m Europe 
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and Japan for over 10 years, and a high-molecular-weight prepara- 
tion, hylan G-F 20, has been used in Europe and Canada for over 5 
years. Blinded, multicenter clinical trials have demonstrated efficacy 
for hylan versus intraarticular saline or oral NSAIDs in knee osteo- 
arthritis, grades 1 through 3 (2, 3). 

In my knee-only orthopedic practice, since October 1997, 1500 
knees with predominately severe osteoarthritis (>80%, grade 4) have 
been treated with hylan. Symptomatic relief, assessed on a visual 
analogue scale, has been dramatic and sustained for months or years 
in many of these patients, in whom nonsteroidal inflammatory 
drugs, corticosteroids, and sometimes arthroscopic surgery had failed 
(4). The side effects of viscosupplementation are usually minor (5) 
and may be associated with inaccurate, extraarticular placement of 
the viscosupplement. We confirm intraarticular placement of the 
needle tip with fluoroscopy and have had a very low rate of side effects. 

Physicians who treat osteoarthritis cannot rely on a single 
method but must select among options, according to such factors as 
radiographic and symptomatic severity, inflammatory features, pa- 
tient age and lifestyle, response to previous treatments, and comorbid 
conditions. Until medical science develops a cure, viscosupplemen- 
tation merits recognition as a valuable tool for relief of osteoarthritic 
knee pain. 


David D. Waddell, MD 
Louisiana State University 
Shreveport, LA 71103 
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TO THE EDITOR: Ir is surprising that among the 135 citations in the 
otherwise comprehensive review of osteoarthritis treatment by a 
panel of U.S, and foreign authorities, none referred to pulsed elec- 
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tromagnetic field therapy (1). There is no dearth of articles on va 
ous aspects of this therapy in peer-reviewed publications, including 
two articles in a Canadian journal reporting on double-blind studies 
conducted at a hospital affiliated with Yale Medical School (2, 3). 
Several presentations on pulsed electromagnetic fields for oseeoarthri- 
tis were made at the 10th and 11th International Congress on Stress 
and the annual meeting of the Biolelectromagnetics Society. Of these 
presentations, one reported on results of double-blind and open-label 
clinical trials in over 100 000 patients (4). In 2000, more than 
100 000 patients received pulsed-signal therapy at more than 400 
hospitals and medical clinics in 17 countries, where it is reimbursed 
by fiscal intermediaries and government agencies because of its 
proven record of cost-effectiveness and safety. 

The nine noninvasive, 1-hour daily treatments have no adverse 
side effects. The Western Ontario and McMaster Universities Osteo- 
arthritis Index (WOMAC) and instruments validated by the Out- 
come Measures in Arthritis Clinical Trials H reveal complete or very 
significant pain relief in most patients. Modified Ritchie scales and 
the WOMAC Index, as well as global evaluations of imprevement by 
patients and physicians, also confirm increased mobility and range of 
motion that persist on long-term follow-up. 

Pulsed-signal therapy is designed to reproduce the piezoelectric 
signal responsible for stimulating chondrocyte activity when bone is 
subjected to pressure. Support for its clinical efficacy comes from 
studies of in vitro cell culture showing that pulsed-signal therapy 
stimulates proteoglycan synthesis and chondrocyte formation (5). 
Pulsed electromagnetic field therapy has long been approved for 
treating bone fractures that have failed to unite and has been suc- 
cessful in hundreds of thousands of patients, including some in 
whom nonunion had persisted for 15 or more years. It may also be 
the safest and most effective treatment for osteoarthritis. 


Paul j. Rosch, MD 
The American Institute of Stress 


Yonkers, NY 10703 
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TO THE EDITOR: A recommendation for osteoarthritis treatment (1) 
states, “The choice between a nonselective NSAID [nonsteroidal 
anti-indammatory drug] and a COX-2-specific inhibitor should be 
made after evaluation of risk factors, particularly for upper gastroin- 
testina? and renal toxicity.” This assumes that 1) all “NSAIDs” are 
similar, 2) all “COX-2s” are similar, and 3) the difference (COX-1 
sparing) accounts for less toxicity. Specificity for cyclooxygenases 
does not determine the side effect profile of NSAIDs. Differences 
among COX-2s (for example, in effects on renal function) may be as 
great «s differences from certain nonselective NSAIDs (2); the same 
may be true for cardiovascular events (3). NSAIDs differ in gastro- 
intestinal toxicity, and COX-2s have been shown to be superior to 
only « few NSAIDs. For example, no study has found COX-2s to 
result in fewer endoscopic or clinical ulcers, or ulcer complications, 
than the nonselective NSAID nabumetone; in the only comparative 
study. no ulcers occurred with either nabumetone or rofecoxib (4). A 
review of studies with nabumetone found no evidence that nabum- 
etone is more likely to cause ulcers than COX-2s (5). Given variable 
safety profiles within both types of NSAIDs, we should not focus on 
COX-1 sparing and assume that this explains differences. If it did, 
completely inhibiting COX-1 by coadministering low-dose aspirin 
should completely abolish any difference between COX-2s and 
NSAIDs. While that may be true for ulcer complications (as shown 
in the Celecoxib Long-Term Arthritis Safety Study), which depend 
heavily on platelet inhibitors, it has not been proven yet for ulcer- 
atioas. Factors other than COX specificity may be as or more im- 
portant in ulcer formation: In contrast to NSAIDs (which have 
higker rates of gastrointestinal toxicity), all COX-2s and nabumetone 
are nonacidic and lack local effects on the mucosa. Evidence-based 
medicine requires that we base conclusions on data, not presumed 
mechanisms. Celecoxib and rofecoxib have shown gastrointestinal 
advantages over diclofenac, naproxen, and high-dose ibuprofen 
(2400 mg/d), but not over such NSAIDs as nabumetone, etodolac, 


and meloxicam. 


Rosert H. Palmer, MD 
Forest Laboratories, Inc. 


New York, NY 10022-4731 
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IN RESPONSE: As coauthors of the review of therapy in ostecarthritis 
who are not funded by companies producing COX-2 inhibitors or 
any brands of glucosamine or chondroitin, we can comment impar- 
tially on Dr. Lindow’s concerns about any bias in advocating COX-2 
inhibitors compared with glucosamine or chondroitin. We consider 
glucosamine and chondroitin promising agents for osteoarthritis. 
Our meta-analysis of trials of these agents suggested several biases, 
including probable publication bias, that should inject caution into 
interpretation of the positive trial results. We should note thet since 
the publication of our meta-analysis, several new randomized, piacebo- 
controlled trials have been published that have not shown efficacy of 
either glucosamine or chondroitin (1-3). An additional null trial was 
presented at the 2000 American College of Rheumatology meeting. 
We know of no published or unpublished data suggesting that 
COX-2 inhibitors have no significant effect relative to placebo in 
patients with osteoarthritis. Furthermore, COX-2 inhibitors under- 
went critical scrutiny by the U.S. Food and Drug Administration 
before approval; glucosamine and chondroitin have not been se eval- 
uated. Thus, we believe that there is stronger evidence for relief of 
symptoms in osteoarthritis with COX-2 inhibitors than with glu- 
cosamine and chondroitin, for which the data are genuinely conflict- 
ing. It is to be hoped that the large National Institutes of Health- 
funded trial of glucosamine and chondroitin will help definitively 
resolve the issue of their place in osteoarthritis management. We 
concur with Dr. Lindow that these agents are safe and did not mean 
to imply that COX-2, glucosamine, or chondroitin clearly affects 
structural disease progression. However, such an effect for glucosamine 
has recently been suggested by a large-scale, long-term randomized trial. 
Dr, Waddell advocates viscosupplementation in the form of 
hyaluronic injections for the treatment of osteoarthritis. This teat- 
ment is controversial, and the largest trial’s intention-to-treat analysis 
has shown no evidence of efficacy compared with placebo saline 
injections in the knee (4) (Table). In this large multicenter trial. no 
difference was seen between placebo and hyaluronic acid. Other 
multicenter trials of hyaluronic acid have been similarly null (5). 
Dr. Rosch advocates pulsed electromagnetic fields for ostesar- 
thritis, a treatment that he contends has been shown to be effca- 
cious. Two reasonably well-done although small-scale clinical trials 
suggest that pulse electromagnetic fields may relieve symptoms in 
patients with osteoarthritis. A small trial (6) of 27 patients reporred 
improvement in those treated with pulsed-signal therapy, although 
the improvement in the active versus placebo groups was not com- 


pared statistically and the placebo group also experienced modest 


88) 1 January 2002] Annals of Internal Medicine} Volume 136 Number 1 





Table. Effect of Hyalgan Compared with Placebo on Pain 
during a 50-Foot Walk: Intention-to-Treat Analysis* 








Treatment Mean Baseline Mean Value at Mean Value at 
Group Value 12 Weeks 26 Weeks 

< Sls =- > 
Hyaigan 54 23 27 
Placebo 55 24 28 








“Based on data from reference 4. Pain was measured on a 10-cm visual analogue 
scale. P > 0.2 for the difference between groups. 


improvement. In a larger trial reported by some of the same investi- 
gators (7), the improvement experienced by treated patients versus 
placebo recipients reached significance for some measures of out- 
come at some time points but not others. Multiple outcomes were 
evaluated at several time points. Results of both trials suggested that 
pulsed-signal therapy had a modestly greater effect than placebo. 
Thus, we would characterize pulsed-signal therapy as an experimen- 


tal therapy whose efficacy must be demonstrated by additional data. 


David T. Felson, MD, MPH 

Timothy McAlindon, MD, MPH 
Boston University School of Medicine 
Boston, MA 02118 
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Factors Associated with Hefcobacter pylori \nfections in the 
United States That Are Resistant to Usual Antibiotics 


What is the problem and what is known about it so far? 

Helicobacter pylori is a type of bacteria that can cause stomach ulcers. Infection with H. 
pylori is usually successfully treated with a combination of several antibiotics. However, 
some H. pylori bacteria are able to grow despite treatment with the usual antibiotics. Such 
bacteria are “antibiotic resistant.” If doctors knew the information that predicts when a 
patient will be resistant to treatment, they could be alert for possible resistance before they 
treat a patient who is at high risk for infection by resistant bacteria. However, no one has 
fully described whar characteristics place patients at risk for H. pylori resistance. 


Why did the researchers do this particular study? 
To estimate how frequently antibiotic-sesistant H. pylori infection occurs in the United 
States and to identify factors associated with resistance. 


Who was studied? 
The researchers studied 3624 patients with H. pylori infection who had participated in 1 of 
20 studies of treatment of H. pylori infection. 


How was the study done? 

The researchers of the present study contacted the researchers who led the 20 past studies 
and collected information on whether each patient’s infection was resistant to any of three 
antibiotics (clarithromycin, metronidazole, and amoxicillin). They also collected patients’ 
characteristics, such as age, state of residence, sex, ethnicity, presence or past occurrence of 
a stomach ulcer, and method used to test for H. pylori. They then calculated the frequency 
of resistant H. pylori infection and searched for associations between the patient 
characteristics and resistance to antibiotics. 


What did the researchers find? 

Overall, 10% of infections were resistant to clarithromycin, 37% were resistant to 
metronidazole, and 1% were resistant to amoxicillin. Patients who lived in the 
northeastern or mid-Atlantic regions of the United States, were older, were women, and 
had no active ulcer were more likely to have resistance to clarithromycin than patients 
without these factors. Patients who were women, Asian, or were in 1 of the 20 included 
studies in the earlier 1990s were most likely to have metronidazole resistance. Amoxicillin 
resistance was very infrequent and was aot associated with any patient characteristics. 


What were the limitations of the study? 

Resistance patterns for bacteria vary over time, so it is not known whether these results, 
which were based on data from 1993 to 1999, apply to current times. This study also does 
not tell us whether knowing that these patients were at risk for resistance would have 
improved their outcomes. 


What are the implications of the study? 

Doctors should consider the factors identified to be associated with clarithromycin and 
metronidazole resistance. When a patient has these factors, doctors may choose to test for 
resistance or prescribe an alternate antibiotic treatment for H. pylori. 
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Recovery Rate and Prognosis in Older Persons Who Develop 
Acute Lung Injury and the Acute Respiratory Distress Syndrome 


What is the problem and what is known about it so far? 

Elderly people are much more likely to develop respiratory failure and require the use of a 
respirator than younger people. On the other hand, the results of respirator use in the 
elderly do not appzar to be as good as in younger people, but the exact relationship — 
between age and outcome is uncertain. The National Heart, Lung, and Blood Institute 
(NHLBI) sponsored a large study on acute lung injury that leads to respiratory failure. The 
data were made available to other researchers for further analysis. 


Why did the researchers do this particular study? 
To find out how advancing age affects survival from acute lung injury and whether 
recovery takes longer in older patients. 


Who was studied? 

902 patients at 24 U.S. hospitals who participated in the NHLBI study between 1996 and 
1999. Patients were included in the study if they had acute lung injury requiring use of a 
respirator, had low oxygen levels, and had a chest x-ray indicating that the respiratory 
problem was not due to heart failure. Of the participants, 729 were younger than 70 years 
of age and 173 were 70 years of age or older. 


How was the study done? 

Patients were evaluated each day to see if a respirator was still needed. Depending on the 
results of these evaluations, patients were allowed to breathe on their own for 5 minutes; if 
they did well, addi-ional time off the respirator was prescribed and respiratory assistance 
was eventually discontinued. The time required to reach each landmark of recovery was 
recorded, as were the length of stay in the intensive care unit and the survival rate. 


What did the researchers find? 

Seventy percent of the younger patients and 40% of the older patients were discharged 
from the hospital alive within the first 180 days. At the time of entry into the study, the 
severity of lung injury was similar in both age groups. Older patients needed the respirator 
longer, were more likely to require reinstitution of respirator therapy after initial 
improvement, and stayed in the intensive care unit longer than younger patients. At 28 
days after initiation of respirator use, the survival rate was lower with each decade of 
advancing age. 


What were the Ikmitations of the study? 

Several nonrespiratory health problems (such as brain abnormalities) were not carefully 
monitored but cou:d have affected the results. In addition, older patients may have been 
more likely than younger patients to have had life support withdrawn because of poor 
general condition. Furthermore, preexisting illness was difficult to take into account in 
interpreting the results. 


What are the implications of the study? 

Although elderly patients seem to recover initially from acute lung injury at a rate similar 
to younger patients. they are more likely to return to mechanical ventilation and are more 
likely to die of their acute lung illness. Age alone should not be used as a criterion to deny 
respirator care. Rather, more effort should be made to improve outcomes in elderly people 
who develop acute -ung failure. 
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Blood Clots and Abnormal Vessels of the Inferior Vena Cava 


What is the problem and what Is known about It so far? 

Blood containing oxygen and vital nutrients is pumped to various parts of the body 
through blood vessels called arteries. After the body absorbs the oxygen and nutrients, 
blood returns to the heart and lungs through blood vessels called veins. Deep veins in the 
legs and pelvis join to form a large vein in the back of the abdomen (inferior vena cava), 
which carries blood from the lower part of the body to the heart. (The inferior vena cava is 
usually a single large vein that forms from many smaller veins in the early stages of 
development of a Euman embryo.) Sometimes adults get blood clots in their veins, a 
condition known as deep venous thrombosis. The blood clots usually form in the veins of 
the calves and the thighs, but they occasionally occur in the veins in the pelvis. Inferior 
vena cava vessels that developed abnormally might increase the risk for blood clots in the 
pelvic veins, but na one has any proof that this idea is correct. 


` Why did the researchers do thls particular study? 


The researchers wanted to see whether adults with clots in the deep veins of their legs and 
pelvis have abnormal inferior vena cava vessels. 


Who was studied? 
The researchers studied 97 adults with blood clots in the deep veins of their legs. 


How was the study done? 

The adults had special sound wave tests (duplex ultrasonography) to detect blood clots and 
abnormal blood flow in their veins. If ultrasonography showed clots in the veins of the 
pelvis, the patients had special x-ray dye tests (ascending venography) to examine their 
inferior vena cava vessels. If the venograms showed no blood flow through the inferior 
vena cava, the patients underwent a special computer-assisted imaging technique (magnetic 
resonance imaging MRI]) to show detailed images of the anatomy of the inferior vena 


cava, 


What did the researchers find? 

Thirty-one of the 97 patients with blood clots in their legs also had blood clots in their 
pelvic veins. The anatomy of the inferior vena cava vessel was abnormal in 5 of the 31 
patients who had pelvic vein clots. The average age of the 5 adults with abnormal inferior 
vena cava vessels was 25 years. The average age of the other 92 people was 53 years. Two 
of the 5 people witk abnormal inferior vena cava vessels had repeated episodes of blood 
clots in their legs or pelvis. 


What were the limitations of the study? 

The study involved adults who were referred to radiology for special tests that look for 
blood clots. There may be people with abnormal inferior vena cava vessels who either do 
not develop blood dots or do not get tested for blood clots. Thus, this study cannot tell us 
how often abnorma inferior vena cava vessels are actually associated with blood clots. 


What are the Implications of the study? 

Physicians should suspect abnormal inferior vena cava vessels when an adult younger than 
30 years of age has blood clots in the veins of the pelvis. Such adults may have high risk for 
repeated episodes of blood clots. 
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started in Community-Based- 


Teaching. 


GET CBT 

Governor’s Educational Text on 
Community-Based Teaching 

The main goals of GET CBT are to 
persuade internists to become office- 
based preceptors, to develop the 
teaching skills of preceptors, and 
develop new CBT programs. 

GET CBT Text only 


Price: $10, Product #190300200 
95 pages, 8.5 x 11, May 2000 


GET CBT Text and Videotape 
Price: $34.95, Product #190400200 


COMMUNITY-BASED TEACHING 


En 





ACP-ASIM Teaching in the 

Ambulatory Setting Video 

This videotape is intended to help office-based physicians 
responsible for precepting medical students and 

residents improve their teaching skills.Teaching in the 
Ambulatory Setting Video only, Length: 20 minutes, 
accompanied by an 8-page companion text. 

Price: $24.95, Product #190400100 


To order call 800 523 1546, ext. 2600 
of Internal Medicine or Order online at www.acponline.org/catalog 
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WLU ULLI 


DYSPEPSIA DEPRESSION 


KEY DISEASES 





Extraordinary insights into the most common medical problems 


NEW SLANTS ON 
DLD PROBLEMS. 


The Key Diseases Series from ACP-ASIM 


Extraordinary insights into the most common medical problems 


Obesity 
Edited by Barry Gumbiner, M.D. 
Based solidly on the latest research, 


Obesity provides the practical, evidence- 
based information practitioners need for 
successful outcomes. It is never too late |E E S | eee 


to begin treating obesity and to have a 
favorable impact on patient health. 
Individuals suffering from this condition OBESITY 
must be ready to address the problem, 

but physicians can encourage these 
patients by taking a dispassionate and 
objective approach and by setting 
achievable goals. The latest volume in 
the Key Diseases Series places the 
current state of knowledge in a clinical context relevant to 
practitioners in their everyday clinical practice. 

Price: $38 (Members: $30), Product #330301500, 331 pages, 
2001, softcover, ISBN 1-930513-12-7 





For more information and tables of contents, go to 


www.acponline.org/catalog 


Also in the Key Diseases Series: 
Dyspepsia 

Price: $35 (Members: $28), Product #330300100, 191 pages, 2001, 
softcover, ISBN 0-943126-97-5 


Depression 
Price: $35 (Members: $28), Product #330300790, 352 pages, 2000, 
softcover, ISBN 0-943126-85-1 


HIV 
Price: $35 (Members: $28), Product #330300890, 310 pages, 2000, 
softcover, ISBN 0-943 126-84-3 


Lyme Disease 
Price: $35 (Members: $28), Product #330300360, 254 pages 
plus 4 pages of color plates, 1998, softcover, ISBN 0-943 126-58-4 


TO ORDER Call Customer Service at 


1-800-523-1546, ext. 2600, or 215-351-2600 (M-F. 9 a.m. to 5 p.m. ET). 


When ordering please refer to priority code PUBLAD 


Physician Products & Services 
CATEGORIES: 


Audio Visual Internet Services Miscellaneous 
Automotive Investments Office Furnishings 


Background Verification Legal Services Office Supplies 


Books/Publications Malpractice Insurance Patent Development 
Computer Software Marketing Practice Appraisal 
Consultation Services Medical Antiques Practice Management 
Equipment/Supplies Medical Billing Real Estate 

Facilities for Rent or Sale Medical Consultant Statistical Services 
Financial Planning Medical Education Uniform/Footwear 
Financing Medical Testing Vacation Rentals 
Insurance Medical Transcriptions 


Policy: 

Orders for physician service advertising must be submitted in writing. Although the American College of Physicians- 
American Society of Internal Medicine (ACP-ASIM) believes the advertisements in these pages to be from reputable 
sources, ACP-ASIM does not investigate the offers made and assumes no liability concerning them. Acceptance of 
advertising is geared to products and services that assist physicians in their practices. ACP-ASIM reserves the right 
to decline, withdraw, or edit advertisements. 


FOR DETAILED INFORMATION CALL 800-523-1546, EXTENSION 2768 





Medical Billing a: 
Medical Billing Software. Individual or network 
$985 complete. Advanced high end system. 


HCFA and electronic Limited offer. Since 1988. Everything You Need To Conduct 
Free demo with video. 800-858-5768. 


W-SPIN.659.TF Pain and Symptom Research. 





Except the Patients. 


http://symptomresearch.nih.gov 
Annals 
Classified ads 
ranked #1 


This site offers an interactive clinical 


research textbook suitable for courses 
or individual self-study by beginning 
or advanced researchers, guides 
to grant opportunities, and more. 


among all other 


IM Journals 


editors: Mitchell Max, MD, NIDCR, NIH 
Joanne Lynn, MD, MA, MS 
RAND Center to Improve 
Care of the Dying 
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Classified Advertising 


Classified advertising in Annals is the most effective way to reach internists. By placing your advertisement in any issue of Annals 
of Internal Medicine, Pht classified ad will also appear on ACP-ASIM Online, the website of the American College of 


Physicians—American 


ociety of Internal Medicine, at no additional space charge. For a nominal 


é f | poean fee your ad will 
a on ACP-ASIM’s Website approximately 2 weeks before the print publication and remain on ACP-ASIM Online for a total 
of 4 weeks. Stand-alone advertisement options are also available. Visit ACP-ASIM Online at www.acponline.org/careers. 


Advertisements are classified according to the majcr categories listed below. If you do not indicate the classification, we will 
determine the most appro riate category. Classifieds are divided into state or region by subhead. Please indicate both the 


classification and sub 


Classification 





Specialties and Subspecialties: 


Internal Medicine and Care Occupational Medicine 
Cardiology Pediatrics 

Dermatology Psychiatry 

Emergency Medicine Pulmonary Medicine 
Endocrinology Rheumatology 
Gastroenterology Other Classifications: 
Geriatrics Administration 
Hematology-Oncology Locum Tenens 

Hospitalists Meetings/Conferences 
Immunology Miscellaneous 

Infectious Disease Multiple Specialties/Group Practice 
Nephrology Residencies and Fellowships 
Neurology Situations Wanted 


Insertion price covers inclusion under only one category. If an advertiser 
does not a category, and the advertisement lists two cacegories, 
such as iology-Intemmal Medicine, the advertisement wil appear 
under the first category. Contact Nicole or Angela for nondisplay at 


800-523-1546, ext. 2667 or 215-351-2666, 


Definition of a "Word 





A “word” is one or more letters, numbers, or special characters bound by spaces, 


Example: 
= a ae Bold typeface 
Cardiology-Internist = 1 wo: 
BC-BE = 1 word available for 


200-bed medical/surgical hospital = 3 words $35 fee. 
Alan G. Clement Jr., MD = 5 words (Entire ad must 


Example: be bold typeface). 


BC-BE General Internist Wanted for July 2002. In Philadelphia, 
Pennsylvania. New 300-bed hospital. Full-scale IM practice: srimary 
care, ICU . Excellent benefits package. Respond to Box 
AIM-300P. Annals of Internal Medicine. 190 North Independence Mall 
West, Philadelphia, PA 19106-1572 


This advertisement is 45 words at $4.15 per word: it costs $186.75. Because 
a Box is requested there is an additional charge of $25.00 for each irsertion. 
The total price is therefore $211.75 for one insertion of the ad, 


Frequency Discounts 





Per Word, Per Issue. Effective 1 January 2002. 


Frequency Rate Minimum Per Inse-tion 
Ix $4.15 per word $83.00 
3x $3.90 per word $78.00 


*In order to earn the higher frequency, you must indicate that You are 
placing your ad in two or more consecutive issues when you submit the 
ad. No exceptions. 


The minimum charge for a classified line ad is equivalent to 20 words. 
Commission discounts are not available for classified nondisplay advertisements. 


AH classified advertisements will be invoiced, Please be sure to include your institu- 
tion’s official purchase order H applicable. Rates subject to change without notice. 


under which your ad should appear. 








Classified Display Advertising 


Classified display ads are available per column inch and set size display. 
Please call the Classified Advertising Department for more information 
(contact Margaret Gardner) for display at 800-523-1546, ext. 2768 or 
215-351-2768. Prepayment is required for ali clients without established 
history. Appropriate credit referrals will be requested. Poor credit history 
may require prepayment. 

Frequency discounts are ayailable for display ads. In order to earn 
the higher frequency, you must indicate that frequency when 
placing your ad. 


Box Number 


Box numbers are available for an additional $25.00 per insertion. “Respond 
to Box AIM” counts as four words, We will not reveal any information 
regarding the advertiser. Responses will be forwarded via first class mail. 


Replies to a Box number should be sent to Annals of Internal Medicine, 
190 North Mall West, Philadelphia, PA 19106-1572, Be sure to 


include the Box number on the envelope, Replies may not exceed one ounce, 





2002 Issue and Closing Dates 
Issue Deadline | Issue Deadline Issue Deadline 
Date Date Date Date Date Date 
Jan, 1 Dec. 1 May7 April 1 Sept.3 Ang. 1 
Jan.15 Dec.15 | May21 April15 | Sept.17 Aug. 15 
Feb.5  Jan.1 June4 Mayl Oct.1 Sept. 1 
Feb, 19 Jan. 15 June 18 May 15 Oct.15 Sept. 15 
March5 Feb, 1 July2 Junel Nov. 5 Oct. 1 
March 19 Feb, 15 July 16 June 15 Nov. 19 Oct. 15 
April 2 March 1 Aug.6 July 1 Dec.3 = Nov. 1 
April 16 March is | Aug.20 July 15 Dec. 17 Nov. 15 


Cancellations and changes must be received in writing by 10 a.m. 
1 day prior to deadline date—All ads must be sent on official company 
letterhead, typed or legibly written. 


E-Mailed or Faxed Advertisements 





ALL E-MAILED OR FAXED ADVERTISEMENTS MUST BE 
RECEIVED BEFORE 10 AM ON THE DEADLINE DATE. Any 
advertisements received after that time will be inserted in the next issue. 
When confirming your faxed advertisements by mail, please mark the 
date your advertisement was faxed to avoid duplication. Our fax number 
is 215-351-2686 or 215-351-2685. i 


Clients can now send their classified ads via the Internet: 
classadv@ mail acponline.org 


All classified ads must be sent on official company letterhead; typed 
copy preferred. Annals reserves the right to refuse any advertisement 
not directly relevant to the practice of medicine. Annals is not liable 
for the failure, for any reason, to publish an ad. 












Career Resource Center 
www.acponline.org/careers 


Orders for advertisements should be sent to Classified Advertising, Annals of Internal Medicine, 190 North Independence Mall West, 
Philadelnhia. PA 19106-1572: 800-523-1546. ext. 2666. 2667. 2768 or 215-351-2666. 2667 or 2768 (M-F. 9 a.m.-5 p.m. ET). 


Internal Medicine and 





Primary Care 


California 
The VA Palo Alto Health Care System 
(VAPHCS), an affiliate of Stanford University 
School of Medicine, invites applications for physi- 
cians in primary care at Livemore, Stockton and 
Modesto, California, Applicants must be Board- 
Eligible or Board-Certified in internal medicine 
or family practice. The department of Veterans 
Affairs is committed to increasing the represen- 
tation of women and members of minority 
groups on its faculty and particularly encourages 
applications from such candidates. Applicants 
should send curriculum vitae, a brief statement 
of their clinical inrerests and names of three 
potential references to: Ellen Shibata, M.D. 
Deputy Chief of Staff (111C), VA Palo Alto 
Health Care System: Livermore Division; 4951 
Arroyo Road, Livermore California, 94550 EOE. 
W-IN2N,107.1X 





Northern Californias Rolling Foothills 
Outstanding opportunity near Sacramento to 
establish your own practice with the support of 
the community hospital or share an office with 
two practicing internists, Excellent recreation, 
housing, and schools. Area does not qualify for 
J-1 Visa. Call 1-888-229-9495, Fax CV to 916- 
482-1154 or email to wilkinstina@earthlink.net. 


Lake Tahoe. BC-BE internist needed to join 3 
board certified internists in primary care group. 
Successful, established practice. Low managed 
care service area. Good call schedule. Offices at 
modern medical center with excellent on-site 
outpatient services. Well-equipped acute care 
hospital. Highly competitive income and bene- 
fits are offered. Easy access to Reno, Sacramento, 
and San Francisco. Magnificent natural beauty. 
Relaxed lifestyle with diverse recreational advan- 
tages. Send CV in confidence or call Sharon 
MacKenzie 800-735-4431; Fax 707-824-0146; 
e-mail mackenz@sonic.net. 


W-ININ.534.TF 





Connecticut _ 





Hartford-Suburban. BC-BE internist to replace 
retiring physician July, 2002. Competitive salary 
and benefits. Liberal on-call roration. Respond 
to Box AIM 135N. 

W-ININ.785.2X 


Linking Physicians 


with Positions. 


ANNALS Classified 
WORKS! 








Idaho 


Southern Idaho: Intermountain Health Care 
(THC) is seeking one BC/BE internist for private 
practice in Burley. Office space is located in the 
medical office building next to Cassia Regional 
Medical Seater, a 40-bed THC facility which 
opened in 1995. Two year salary guarantee. Share 
office and expenses with two other internists if 
desired. Relocation provided. Send/fax CV to: 
IHC Physician Services, Attn: Wilf Rudert, 36 
South State Street, 20th Floor, Salt Lake City, 
UT 84111, 800-888-3134 #1. Fax: 801-442- 
2999, E-mail: comdixon@ihc.com. Web: 
www.ihe.com/phys_recruit. 

W-ININ.678.3X 





Indiana 





Physicians (Primary Care) Indiana. Do what 
you were trained to do ... care for patients. No 
more worries abour the constant billing, insur- 
ance and staffing that come with running your 
own practice. Prison Health Services offers a 
career that is challenging, rewarding, and allows 
you to do what you do best! We currently have 
statewide FT opportunities within the Indiana 
Department of Corrections. Physicians must be 
BC-BE in a primary care specialty. We offer 
excellent compensation and benefits. Contact or 
forward you C.V. to: Mindy Halpern, 800-729- 
7053, ext. $502; e-mail: halpermh@asgr.com; 
fax: 877-729-7053. EEO/AA. 


W-IN2N,120.1X 


Kentucky 
Seeking highly Motivated Board-Eligible certi- 


fied internist to join a North Shore, Western 
Suffolk caunty practice. Send CV to fax 631- 
499-5367 or e-mail commackdoc@aol.com. 
W-ININ.789.2X 








Maryland 


Southern Maryland. Solo-practitioner seeks BC 
or BE, internal medicine physician (practicing 5 
years or less) to join her 100% fee-for-service 
practice. Competitive salary and benefits. 
Physician call 1:3. Lovely, family-friendly area 
that offers city amenities (25 miles south of 
Washingten, DC) and pristine beauty. Contact: 
Michele Santiago, fax 301609-4470, or mail to 
PO. Box 1070, La Plata, MD 20646. 
W-IN2N.101.1X 


Send box Replies To: 


Reply Box AIM-XXX 
Annals of Internal Medicine 
190 N. Independence Mall W. 
Sixth Street at Race 


Philadelphia, PA 19106 
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Minnesota 





Minnesota. Join three BC internist in a 25 physi- 
cian MS group in Fairmont, a scenic and safe 
community with 5 recreational lakes, affordable 
homes and award winning schools. We seek a 
BE/BE internist for an inpatient/outpatient prac- 
tice. Subspecialty interests in pulmonology 
and/or geriatrics is welcomed. We are the only 
primary care, multispecialty, and hospital prac- 
tice in town of 14,000 (pop.) with a service 
area of 40,000. We offer an excellent salary + 
production compensation, comprehensive 
fringe benefit package and the subspecialty 
resources of Mayo Clinic. Contact: Michael 
Griffin or Larry Gleason toll free phone 
888-577-5660, email: griffin. michael@mayo.edu 
or gleason.larry@mayo.edu, website: 
www.mhs,mayo.edu, fax: 507-284-4511. 
W-IN1N.742.1X 


Montana 


Enjoy the Mountains of Western Montana. St. 
Peter’s Hospital (a 99-bed hospital) is seeking a 
BC-BE internist for a well-established internal 
medicine group with 1:5 call. Includes income 
guarantee and relocation. Helena, Montana 
offers a wide array of cultural amenities, and great 
outdoor opportunities such as fly fishing, hiking, 
water sports, skiing, & mtn, biking right out 
your front door, Helena is the ideal location to 
raise a family. Not a J-1 site. Contact Kacey 
Askin, 406-447-2559 or fax CV to 406-447- 
2609, E-mail at kaskin@stpetes.org, or visit 
www.stpetes.org for more information, 





an urgent care physician to work in 21-bed emer- 
gency department. Annual volume of 35,000, 
High number of challenging and unique med- 
ical cases with a 40% admission rate, Requires 
B/C in internal medicine, Excellent compensa- 
tion package including benefits. Contact: Rita 
Offenberg, InPhyNet, A Team Health Affiliate 
1-800-424-3672, ext. 2906; Fax 954-424-3270. 
W-IN2N.112.1X 

Seeking General Internist to join growing eight- 
internist/multispecialry practice. University com- 
munity with ready access to mountains, skiing, 
fly-fishing and Yellowstone Park. BC-BE 
required. Send CV with cover letter to Sandi 
Kramer, 931 Highland Boulevard, Suite 3220, 
Bozeman, MT 59715. Email imab@in-tch.com. 
Fax 406-587-3610, This is not a J-1 Visa, HPSA 
or MUA site. 

W-IN2N. 104.1X 


Montana. You've Earned It. Things are different 
here. We have the technology and personnel to 
help your practice grow and patients who need 
and appreciate your skills. The Great Falls Clinic 
is seeking a BC-BE internist for a rapidly expand- 
ing 100+ provider, multispecialty organization. 
We offer a benefit package and salary leading to 
partnership. If interested, send CV and profes- 
sional goals to: Jeff Hinz; M.D., Medical 
Director, PO Box 5012, Great Falls, MT 59403. 
E-mail: jeff. hinz@gfclinic.com. 
W-IN2N.108.1X 
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Primary Care continued 


New Hampshire 


Excellent Opportunity For B/C General 
Internist to join group practice. Easy access to 
Dartmouth, Boston, ski areas, whitewater, lakes. 
Salary with incentive and benefits. No J-1/H1- 
B site. Contact Susan Edson: Telephone 207 
866-5680, Fax 207-866-5696, sedson 
codenum: W-ININ.781.3X 


New Jersey 

Internist. Medical director - housestaff teaching 
practice, 50% teaching, 25% private patients, 
25% resi administration. Send CV to Patty 
Bono, 55 phyldan RD\d., E.Hanover, NJ 
07936. 

W-IN1N.790.3X 


New Mexico 

New Mexico BC-BE general internist needed by 
group of five due to continued strong growth. 
Excellent practice opportunity, both outpa- 
tient/inpatient. Community repeatedly selected 
as one of nation’s top small town retirement 
communities. World class weather, college town, 
in mountains adjacent to Gila Wilderness. No 
J-1 opportunities. CV to James Skee, M.D, 
Silver Internal Medicine, 1600 32nd, Silver City, 
NM 88061. 

W-ININ.753.3X 





North Carolina 


We Have an Established Practice to offer a BE- 
BC internist. Gastonia, NC is a town of 50,000+ 
just West of Charlotte. Busy private practice with 
4 BC IM with GI cardiology subspecialties. 
Great new facility located adjacent to hospital 
campus. Competitive salary and benefits. CV 
can be sent to: fax 704-867-0738, email 
ghthomas@gastonmedicalgroup.com, or emailed 
to 660 Summit Crossing Place, Gastonia, NC 
28054, Attn: GH Thomas. 

W-ININ.714.3X 





Full-Time General Internist, Board-certified to 
join well- established group in Hendersonville, 
NC. Beautiful mountain community. Low 
HMO penetration. First-rate, debt-free hospital. 
One in 15 call schedule. Large retiree population 
with plenty of work to do. Tired of contract has- 
sles? Call us... We are running our own business. 
Contact rosa@q-h-anet, or call 828-693-3193. 
W-ININ.561.2X 


Classified ads on 
World Wide Web: 


www.acponline.org/careers 





Ohio 

Northeast Ohio - Louis B. Stokes Cleveland VA 
Medical <enter’s teaching affiliate of Case 
Western University (CWRU) is seeking quality 
applicants for full-time internal | medicine/geri- 
atric positions in expanding p -care net- 
work thrcughout Northeast Ohio, including 
Akron, Brecksville, Canton, Painesville, 
Youngstown, New Philadelphia, Ravenna, 
Warren, East Liverpool, McCafferty, Mansfield 
and Sandusky/Lorain. The primary responsibil- 
ities are providing ambulatory patient care in a 
multidisciplinary setting with teaching and 
research opportunities. Competitive salary and 
comprehensive benefits Send CV to: 
Scott K. Ober, MD, MBA, 10701 East Blvd, 
Cleveland. OH 44106. Fax 216-231-3289. 
EOE No J-1 opportunities. 

W-IN2N.119.2X 











Southwest Ohio. BC-BE internist needed to 
join busy primary care group in semi-rural com- 
munity. Easy access to Cincinnati, Dayton and 
Columbus. Excellent local hospital, currently 
undergoinz, expansion. Mail resume: 
Administrator, Wilmington Medical Associates, 
1184 W. Locust, Wilmington, OH 45177; fax: 
937-382-7877; or e-mail: tecoomer@aol.com. 
W-IN1N.787.3X 


Oregon 
General Internist, Great opportunity with sta- 
ble, growing, physician owned multispecialty 
group in Willamette Valley, Oregon. First year 
salary guaranteed. Cannot support J-1 visa. 
Contact Ad-ninistrator, 503-391-1110, Fax 503- 
370-4237, email: Copleyp.@drsclinic.com. 
W-ININ.710.1X 





‘Tremendovs opportunity in Oregon's Scenic 
Willamette Valley. Busy five physician, internal 
medicine group seeking full time BC-BE 
internist to join well established practice in 
Springfield OR. Call 1/5, guaranteed 
salary/benefits with partnership opportunity at 
one year. Not a J-1 visa service area. Contact 
Vicki Gray zt 541-762-2176 or vgray@lipa.net. 
W-ININ.771.3X 





Southern Oregon. Looking for BC-BE internist 
to join 10-paysictan IM department in a physi- 
cian-owned. financially healthy multispecialty 
group with 50-year history. First year salary guar- 
antee plus incentive bonus. Beautiful southern 
Oregon community of 20,000 serving region of 
80,000. Region offers Shakespeare festival and 
famous Rogue River for rafting, fishing, and 
other outcoor activities. Send CV to 
Administrator, Grants Pass Clinic, LLB 125 NE 
Manzanita, Grants Pass, OR 97526; or call, tele- 
phone 541-472-5502; fax 541-472-5671. 
W-INON.616.TF 


Annals Classified ads 
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Pennsylvanian 
Northwestern Pennsylvania - Erie. Full-time BC 
internist sought to join our dynamic, growing 
group in this beautiful lake region. Position 
includes both inpatient care, with some teach- 
ing available. Affiliated with Hamot Medical 
Center, a 467-bed tertiary care hospital ranked 
one of the “100 Top Hospitals in America”. 
Residency training programs at Hamot include 
Family Practice and Orthopaedics, and Erie is 
home to local medical school. High earning 
potential (rop 10% of the country for general 
internists), great benefits with over 6 weeks off 
per year. Excellent call schedule. Erie, 
Pennsylvania, is a safe, friendly, family-oriented 
city with excellent schools, beautiful beaches and 
many recreational and cultural amenities. Send 
CV to Patricia Rybak: fax 814-877-5696, E- 
mail: patty.rybak@hamot.org, call: 814-877- 
2517. No J-1 positions. 

W-IN1N.770.3X 





Wanted. Internist or Cardiologist to join a solo 
internal medicine/cardiology practice located in 
under-served area close to metropolitan 
Pittsburgh, PA. Call 724-378-3440 or fax 
resume to 724-375-1005. 

W-ININ.797.2X 


South Carolina 

Internist W/WO Subspecialty. Outstanding pri- 
vate practice opportunity to associate with two 
University-Trinidad double-boarded internists 
with subspecialty in ID and allergy in a highly 
desirable small southeastern city. Hospital and 
office-based practice. Salary guarantee and ben- 
efits. Outstanding income potential. University 
town with excellent living and recreational 
opportunities. Send CV to Internal Medicine 
Associates Box 5238 Aiken SC 29804. 
W-ININ.780.3X 


Texas 

East Texas. Seeking BC-BE internist to join 
busy, established practice. State-of-the-are, inte- 
prated facility. Interest in procedures and/or non- 
invasive cardiology a plus. Call 1:5. Salary, sign- 
ing bonus, benefits. Great climate, exceptional 
lifestyle - easy access to Dallas. Conract Jane Vogt 
at 800-449-7116; fax 888-820-7029; e-mail 
jvogt@cejka.com. ID#20216IA. For more 
opportunities, visit www.cejka.com. 
W-IN2N.102.1X 


Outstanding Internal Medicine Opportunity 
in beautiful Austin, Texas. private practice with 
hospital support. Enjoy thriving practice while 
living in one of the top cities in the U.S high 
quality of life, great schools, University of Texas, 
hills, lakes, rivers, recreational opportunities, arts, 
theater, symphony. Brian White, 1-888-339- 
7444; fax 1-509-695-5956; em bwhite@com- 
ise. net. 
W-ININ.786.3X 


www.acponline.org/careers 
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Utah 
Intensivists, Northern Utah: McKay-Dee 
Hospital, a tertiary care facility, is seeking addi- 
tional intensivists to staff their new state-of-the- 
are facility, The positions are full-time, salaried, 
hospital-based. The responsibilities are 80% clin- 
ical and 20% CQI/Clinical Research. Generous 
benefits package and competitive salary. The 

Salt Lake City area was ranked as the best 
place to live in North America in the sixth edi- 
tion of places rated almanac. In addition, Urah 
has been named #5 “Most Livable State” by 
Morgan Quitno Press. Ogden is located a the 
foothills of the Wasatch Mountains, site of the 
2002 Winter Olympics. Applicants must be BC- 
BE in critical care medicine. Send/fax CV to 
THC Physician Sves., 36 S. State St., 20th Floor, 
Salt Lake City, UT 84111. 800-888-3134 #1. 





Fax: 801-442-2999. E-mail: 
comdixon@ihc.com. Web: 
www.ihc.com/phys_recruic. 

W-ININ.773.2X 

Vermont 





Vermont. BC-BE internist to join established 
internist in west central VT. 15 miles from 2nd 
largest hospital with full complement of special- 
ty coverage. Family environment in charming 
New England community near lakes and moun- 
tains, with four season recreational opportuni- 
ties. Enjoy nearby Killington Ski Resort. Good 
call coverage. Competitive salary with full bene- 
fits and incentive p: Send CV to Rebecca 
Banco, Rutland Regional Medical Center, 160 
Allen Street, Rutland, VT 05701, fax 802-747- 
6207, via e-mail bbanco@rrmc.org, or call 802- 
747-3844. (Not eligible for J-1 Visa program.) 
W-ININ.543.3X 


Washington 
Bellingham, WA BC-BE internal Medicine 
opportunity for a director of a newly formed hos- 
pital-affiliated geriatric center. Responsible for 
providing consultative and primary geriatric care 
and oversee the development community 
focused geriatric assessment programs. desire 
training, interest and background in the field of 
geriatrics. Required expertise in clinical manage- 
ment of geriatric patients and medical staff. 
Coastal college comment in a moderate sized city 
located in the beautiful northwest region on 
Puget Sound in Washington State. Please reply 
with cover letter and CV to: Kevin Malee, St. 
Joseph Hospital, 2901 Squalicum Parkway, 
Bellingham, Washington 98225 or Fax 360-756- 
4826 or email to: kmalee@peacehealth.org. 
W-IN2N.117.2X 





BOLD TYPEFACE 
AVAILABLE 


CALL FOR DETAILS 
215-351-2667 





BE-BC General Internal Medicine physician to 
join thriving, 60-member multispecialty group 
committed to quality, compassionate care. Enjoy 
competitive income, favorable call, collegial 
atmosphere and beautiful facility. Located in 
lovely, family-friendly Longview, Washington. 
Mountains, beaches and downtown, Portland, 

Oregon are all less thar one hour away. Contact 
Anne Bennett, Phone: 360-414-7596 Fax: 360- 
414-7550 or ABennetr@PeaceHealth.org 
www. PeaceHealth.org. 

W-IN2N.127.3X 


Wisconsin. 

Madison, Wisconsin. Excellent opporaunity with 
the University of Wisconsin Medical 
Foundation. We are seeking a full-time Internal 
Medicine physician to join four othe-s (28 total 
IM) at our Madison East Towne Cliniz Teaching 
opportunities with medical students and resi- 
dents. Madison is the State Capital and recog- 
nized as one of the top cities in which to live and 
work. Competitive salary and comorehensive 
benefits peckage. Contact Laura Schowalter, 
Director of Physician Recruitment, tcll-free 888- 
267-77764; local 608-287-2561; Fax 608-287- 
2199. E-mail; laura.schowalter@uwmf wisc.edu. 
EO/AA Employer. Unless confidentiality is 
requested in writing, information regarding the 
applicants must be released upon request. 
Finalists cannot be guaranteed confidentiality. 
W-ININ.751.1X 


Wyoming 

General Internal Medicine, exceptional practice 
opportunity for a general internist tc join group 
of 11 general and subspecialty internists. A strong 
work ethic and dedication to excellence are most 
important. We offer a generous sala-y and ben- 
efits package, minimal managed care, no state 
income tax and early parmership. A comfortable 
call schedule allows enjoyment of this Rocky 
Mountain region. No J-1 visa. Send 3ersonal let- 
ter and CY to Internal Medicine Group 2301 
House Ave., Suite 300, Cheyenne, WY 82001. 
W-ININ799.3X 





National 

Pacific Northwest, California and Nationwide. 
Specialist and Primary Care Physicians needed. 
Call Chris Warner, PantherEnterprises.com, 
Physician Recruiting, 800-235-7€01, E-mail: 
Panther@seanet.com, 


www.PantherEnterprises.com. 
W-INON 457.TF 








www.PhysicianRecruiting.com Over 300 
Internal Medicine Jobs: Everyone knows that 
80% of Jobs are not advertised. Great locations 
like Coastal Florida, Lexington, St. Louis, and 
Winston-Salem, by Dallas, Cleveland, Baltimore, 
and Madison. (AIM WEB) 

IN9N.879.2X 


Confidential Box numbers 
are available for 
$15.00 per insertion. 


Northwest 


Pacific Northwest. Group Health Permanente, a 
well-established physician owned and managed 
medical group with primary care and consultative 
services throughout Washington State, is seeking 
internists for both inpatient and ourpatient servic- 
es. Glorious northwest setting features breathtak- 
ing mountain and water views, easy access to cul- 
tural events, museums, professional sports areans, 
and out door adventures in the San Juan Islands, 
the Cascade mountains and on the slopes of mag- 
nificent Mount Rainier. Great community and 
quality lifestyle are enhanced by GHP’S competi- 
tive salary and top-notch benefits package. To learn 
more about these exciting opportunities, call 800- 
543-9323 or visit our website at www.ghc.org, E- 
mail CV and cover letrer to og 
or fax to 206-448-6191. Equal opportunity 
employer. No J-1 opportunities. 
W-IN2N.106.1X 





Cardiology 





New York 

Cardilogy-—Westchester County NY. Premier, 
dynamic, private practice 75-MD multispecial- 
ty group seeks BC-BE cardiologist. Collegial and 
professionally stimulating practice environment. 
Excellent financial opportunity, Highly desirable 
Northern Westchester County, NYC suburbs, 
great schools. Join 2 BC cardiologist in a fully 
equipped state-of-art-office. Send CV and refer- 
ences to Abe Levy MD, Medical Director. 
Mount Kisco Medical Group PC. 90 South 
Bedford Road. Mount Kisco NY 10549-3412. 
Fax: 914-242-451 8.www.mkmg.com. 
W-CA2N.116.1X 





findocrinology 





Minnesota 

Endocrinologist - St. Cloud, Minnesota. Great 
opportunity for one or two BC-BE endocrinol- 
ogists to join three endocrinologists in a pro- 
gressive 131-physican multispecialty clinic with 
an excellent referral base. Our diabetes program, 
which will move into a new building in 
November 2001, was recently recognized by the 
ADAas a comprehensive diabetes center with cer- 
tified diabetes educators and dietitians. The clin- 
ic practice involves general endocrinology and 
diabetes with a 1:4-5 call schedule. This growing 
Central Minnesota community serving a refer- 
ral area of 575,000 offers an outstanding lifestyle 
with three colleges, excellent public and private 
schools and abundant recreational activities. St. 
Cloud is located in the Mississippi River and is 
one hour from the Twin Cities or premier lakes 
area. Attractive compensation and benefits pack- 
age. Opportunity available for reaching in fam- 
ily practice residency and in surrounding med- 
ical communities. Please Contact: Karla Donlin, 
Physician Recruiter St. Cloud Hospital 1406 
Sixth Avenue North St. Cloud, MN 56303 1- 
800-835-6652 or donlink@centracare.com. 
W-ENIN.727.TF 
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Incernal Medicine and 


Primary Care continued 





New York 


Endocrinology—Westchester County NY. 
Premier, dynamic, private practice 75-MD mul- 
tispecialty group seeks second BC-BE endocri- 
nologist. Collegial and professionally stimulat- 
ing practice environment. Excellent financial 
opportunity. Highly desirable Northern 
Westchester County, NYC suburbs, great 
schools. Send CV and references to Abe Levy 
MD, Medical Director. Mount Kisco Medical 
Group PC. 90 South Bedford Road. Mount 
Kisco NY 10549-3412, Pax: 914-242-4518, 


W-EN2N.115.1X 


Castrocntere logy 





Minnesota . 

St. Cloud, Minnesota. The CentraCare Digestive 
Center is recruiting a BE-BC gastroenterologist 
to join a well-established group of 8 gastroen- 
terologists, who will move to the newly con- 
structed CentraCare Health Plaza in November 
2001. Therapeutic endoscopic skills and 
ERCP/ERS training required. EUS training 
desirable. CentraCare Clinic, a 131-physician, 
multispecialty clinic with nine clinic locations 
serving a referral population of 575,000, offers 
competitive compensation and benefits package. 
St. Cloud, located 65 miles northwest of 
Minneapolis/St. Paul on the beautiful Mississippi 
River in the heart of Minnesota lake country, pro- 
vides numerous outdoor recreational activities. 
- Three colleges and numerous private and public 
primary and secondary schools provide excellent 
educational options for children and adults. Call 
or send CV to Kristine Cunningham Rose, 
Physician Recruiter, St. Cloud Hospital, 1406 
Sixth Avenue North, St. Cloud, MN 56303. 
800-835-6652 ext. 54188, Fax 320-255-5711, 
E-mail cunninghamrosek@centracare.com, 
www.centracare.com. 

W-GAIN.547.TF 
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New York 

The Gastrointestinal Oncology Service, 
Department of Medicine of Memorial Sloan- 
Kettering Cancer Center is seeking an addition- 
al faulty member. The full time position is at the 
assistant professor level. The gastrointestinal 
oncology service currently has twelve attending 
physicians, a busy 21 bed inpatient unit, a high- 
ly active inpatient consultative unit, and a large 
clinical and transitional research program. The 
successful applicant for this position should have 
completed a fellowship in medical oncology and 
have a demonstrated interest in clinical research. 
Either experience with early Phase I and Phase II 
trials and/or in the use of combined 
modality therapy with classic chemotherapy or 
biological response modifiers in association with 
primary surgery and/or radiation would be use- 
ful. Interested applicants should forward a cur- 
riculum vitae and bibliography to: David P. 
Kelsen, M.D. Chief, Gastrointestinal Oncology 
Service, Memorial Sloan-Kettering Cancer 
Center 1275 York Avenue, New York, NY 
10021. Memorial Sloan-Kettering Cancer 
Center is an affirmative action, equal opportu- 
nity employer. 

W-GAIN.797.2X% 


Crerkatrics 





Minnesota 

St. Mary’s/Duluth Clinic Health System is seek- 
ing a Geriatrician to join one Geriatrician and 4 
NPs in a busy practice. Requirements: BC/BE, 
FP/IM. Certification of Added Qualification in 
Geriatric Medicine (CAQ) a plus. SMDC isa 
350+ - physician, multispecialty group with more 
than 20 clinic locations and three hospitals serv- 
ing a regional population of 460,000 people in 
northeastern Minnesota, northwestern 
Wisconsin and upper Michigan. SMDC is the 
largest, most comprehensive provider of primary, 
secondary and tertiary health care services in our 
region Contact: Cathy Ziegler, Physician and 
Provider Recruitment, 400 East 3rd Street, 
Duluth, MN 55805, 800-342-1388/ 
218-786-3293, Fax: 218-722-9952. E-mail: 
cziegler@smdc.org Visit our web sites at 
www.smdc.org or www.duluth.com EOE A/A. 
W-GEIN.745.5X 


Hospitalists 
Arkansas 


Arkansas, Little Rock. Great opportunity for 
internist interested in hospiral inpatient care only. 
Position available July, 2002 Competitive Salary 
with benefit package. Call Ms. Stewart at 
501-660-3245 or 1-800-482 ext. 3245 
fgstewart@stvincenthealth.com Not a J-1 
position www.stvincenthealth.com. 
W-HP1N.743.6X 
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California 

Coastal Northern California/Hospitalist. 
Thriving internal medicine group requires addi- 
tional BC-BE Internist for 100% Hospitalist 
practice. Attractive income, benefits and call cov- 
erage. Progressive, low managed care medical 
environment. Safe, coastal community has well- 
equipped hospital. Excellent schools, university 
and college. Affordable real estate. Year round 
mild temperatures, Scenic seaport with large and 
active arts community. Desirable quality of life. 
Send CV in confidence or call Sharon Mac 
Kenzie 800-735-4431; fax 707-824-0146, e-mail 
mackenz@sonic.net, 

W-HP1N.640.TF 


Florida, 

Pensacola Florida. Hospitalist needed for an 
exciting program at this premiere Pensacola hos- 
pital. 9,000 annual admissions. Must be BC-BE 
in internal medicine. Excellent salary and bene- 
fits. Pulmonary experience a plus. Fax CV to 
Robin Lorber at InPhyNet, at 954-424-3270 
or call 800-442-3672, extension 2904. 
W-HP2N.111.1X 


Outstanding Private Hospitalist Group Needs 
a 5th physician to join our growing practice. 
Beautiful South Florida gulf coast community. 
100% inpatient work at a 500-bed community 
hospital system. Strong community and hospi- 
tal support. No managed care. Guaranteed 
income with bonus and benefits. Fax CV to: 
941-514-8260 or call Gail 941-594-9201, 
W-HP2N.103.1X% 





Hawaii 
Seeking a BC-BE Internal Medicine Physician 
for our new in-house nighttime physician pro- 
gram. Approximately 40-60 hours per week. 
Kauai Medical Clinic is a 65-physician multi- 
specialty group affiliated with a 181-bed com- 
munity hospital. Excellent quality of life in a safe, 
beautiful, rural community. Competitive salary, 
benefits and relocation package. Sorry, no J-1 
Visa position. Send/fax CV to: M. Keyes-Saiki, 
Kauai Medical Clinic, 3-3420 Kuhio ; 
Suite B, Lihue, HI, 96766-1098. Fax 808-246- 
1625. Phone 808-246-1621. E-mail: mkeyes- 
saiki@wilcoxhealth.org. 

W-HP2N.121.1X 


Montana 

Montana. You've Eamed it. Things are differ- 
ent. We have the technology and personnel to 
help your practice prosper and patients who 
need and appreciate your skills and energies. 
The Great Falls clinic, LLP is seeking a BC-BE 
Hospitalist to join our 100+ providers. No out- 
patient responsibilities. Strong support from 
26-member internal medicine department. 
Hospital resources available. We offer a benefit 
package and salary leading to partnership. If 
interested, send CV and professional goals to: 
Jeff Hinz, M.D., Medical Director, PO Box 
5012, Great Falls, MT 59403. E-mail: 
jeff_hinz@¢fclinic.com. 

W-HP2N.110.1X 





Hospitalists continued 


New York 


Internal Medicine Hospitalist. Westchester 
County NY. Premier, dynamic, private practice 
75-MD Multispectalty group seeks BC-BE inter- 
nal medicine hospitalist. Collegial and profes- 
sionally stimulating practice environment. 
Excellent financial opportunity. Highly desirable 
Northern Westchester County, NYC suburbs, 
great schools. Send CV and references to Abe 
Levy Md, Medical Director. Mount kisco 
Medical Group PC. 90 South Bedford Road. 
Mount Kisco NY 10549-3412. Fax: 914-242- 
4518. www.mlung.com. 

W-HP2N.113.1X 





National 

IM, All Inpatient (Hospitalists)— 40 hours a 
week, $120K-$150K, base + bonuses, Earn 
$175K+. Opportunities in: Florida, North 
Carolina (Charlotte), New York, Alabama, 
Georgia, (Central) Tennessee (Nashville), Texas, 
Virginia (by Richmond), Indiana (South Bend), 
Missouri, and Kentucky (Lexington), Wisconsin, 
Washington. Call Mr. Oljace, CEO 888-869- 
5094 (AIM172). 

IN7N.946. 1% 





Infectious Disease 





Colorado 


Colorado, BC-BE infectious disease. Seeking 
associate for busy, 3-physician, 100% ID prac- 
tice in Denver. Competitive salary and benefits. 
Practice includes clinical care, outpatient infu- 
sion, infection control, antibiotic review. 
Challenging and interesting cases. Parmership 
track available. Close proximity to skiing, hik- 
ing, mountain biking, and wildlife viewing. Fax 
CV and letter of interest to 303-777-0786. 
IDIN.542.6X 


Florida 

Central Florida. Seeking BC-BE physician to 
join established 100% ID practice. Competitive 
salary and benefits. Mail CV to ID Physician, 
PO Box 3339, Springhill, FL 34611. W- 
IDIN.382.2X 
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with Positions. 


ANNALS Classified 
WORKS! 





Ilinois ' 
The Divisicn of Infectious Disease, Department 
of Interna. Medicine, at Southern Illinois 
University School of Medicine, Springfield, 
Illinois, is seeking full time faculty member. 
Position involves participation in clinical service, 
teaching and research. Primarily consultative 
clinical practice comprised of various types of 
infectious disease, including sexually transmitted 
diseases, and diseases associated wizh interna- 
tional travel. Teaching involves medical students 
in 2nd, 3rc, and 4th years, residents ar all levels 
and fellows in infectious disease. Division has 
two active research labs with researchers, gradu- 
ate students and I.D. fellows. Labs <lso utilized 
by medical students and residents to conduct 
research electives. Minimum Qualifications: 
Graduate cf accredited medical school program; 
Board certified in Internal Medicine; Board- 
Certified/Board eligible in’ infectious disease, 
licensure in state of Ilinois or eligible for such. 
This position has been designated as security sen- 
sitive and employment is contingent upon the 
results of a background investigation. Send 
resumes tc Nancy Khardori, M.D., SIU School 
of Medicine, PO. Box 19636, Springfield, IL 
62794-9636. For further information, contact 
Nancy Khardori, M.D. at 217-545-0181. 
Closing date March 1, 2002 or until filled. STU 
School of Medicine is an EO/AA employer. 
W-ID2N.100.1X% 





Maryland 

BS-BE Infectious Disease physician needed; pri- 
vate praccice (Baltimore). Fax CV 410-225- 
8062. 

W-ID2N.122.6X 


Michigam: Need infectious disease specialist to 
join a group of I.D. physicians in private prac- 
tice in Northwest, beautiful suburbs metropoli- 
tan Detrcit area (a Motorcity town with many 
lakes, excellent economy, housing znd schools). 
Well-established and growing practice, in-patient 
as well as outpatient including infusion center 
with o i rting staff. Starting salary 
$150k plus, Full benefit package, an attractive 
producticn incentive bonus package. Position to 
be filled i iately, Fax CV to: 248-626-0880. 
W-IDIN.788.5X 


Northeast 

Pharmaceutical/Biotechnology Industry career 
opportunities for BC-BE Infectious Disease 
physicians. Send your CV, “in confidence” to 
Bruce Rogers Company, Management 
Consultants, 20 Main Street, Port Washington, 
NY 11050; 800-942-6663; e-mail: BRUROG- 
CO@aol.com. 

W-IDIN.189.24X 
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Neph rology 





ee BE-BC. Thriving 6-member mul- 
tispecialty group committed to quality, compas- 
sionate care seeks third nephrologist. Busy prac- 
tice with expanding dialysis unit. Expect 50/50 
IM/nephrology to start: 70% nephrology with- 
in two years. Enjoy exceptional professional and 
personal lifestyle. Locared in lovely, family-friend- 
ly Longview, Washington. Mountains, beaches 
and downtown Pordand, Oregon are alll less than 
one hour away. Contact: Anne Bennette, Phone: 
360-414-7596 Fax: 360-414-7550 or 
ABennett@PeaceHealth.org. 
W-NP2N.126.3X 





Pulmonary: Medicine 





Maine 

Maine. Central Maine Clinical Associates, a 
growing multispecialty group practice, is seeking 
a BC-BE pulmonologist with critical care and 
sleep medicine experience. This exciting oppor- 
tunity is to join three dedicated pulmonolo- 
gists/ctitical specialists in the development of an 
expanding regional pulmonary practice. A com- 
petitive salary and attractive benefits package is 
offered. Enjoy the professional challenge offered 
in a sophisticated medical community along with 
the wonderful recreational opportunities and 
quality of life in Maine. Send CV to Babette 
Irwin, Central Maine Medical Center, 300 Main 
Street, Lewiston, Maine 04240. Fax 207-795- 
5696, E-mail Blrwin@cmhc.org, or call 800- 
445-7431. Not a J1 opportunity. 
W-PUIN.628.20X 





Montana 


Montana. You've Earned it. We have the tech- 
nology and personnel to help your practice pros- 
per and patients who need and appreciate your 
skills and energies. Great Falls Clinic, LLP is 
seeking a BC-BE pulmonary or critical care spe- 
cialist. We offer a benefit package and salary lead- 
ing to partnership. Does not qualify for J-1 
waiver status. Please send CV and professional 
goals to: Jeff Hinz, M.D., Medical Director, PO. 

5012, Great Falls, MT 59403. E-mail: 

jefhinz@pfclinic.com. 

W-PU2N.109.LX 





an 


New York 


Pulmonary Medicine Westchester County 
NY. Premier, dynamic, private practice 75-MD 
multispeicalty group seeks second BC/BE pul- 
monary medicine/intensivist, collegial and pro- 
fessionally stimulating practice environment. 
Excellent financial opportunity. Highly desirable 
Northern Westchester County, NYC suburbs, 
great schools. Send CV and references to Abe 
Levy MD, Medical Director. Mount Kisco 
Medical Group EC. 90 South Bedford Road. 
Mount Kisco NY 10549-3412. Fax: 914-242- 
4518. www.mkmg.com. 

W-PU2N.114.1X 





Pulmonary Medicine 


continued 





Pulmonary/Critical Care/Internal Medicine 
BC-BE-Busy hospital/office based 2 physician, 
triple Boarded practice, on Long Island, minutes 
from Manhattan and Atlantic Ocean beaches, 
incentives leading to early partnership. Part time 
considered. Reply Box AIM-129N. 
W-PUIN.635.6X 


North Central 

Pulmonologist. Large pulmonary group in 
Midwest capital city seeking pulmonary/critical 
care/sleep specialist. Hospital and office-based. 
. consultative practice. Interest in sleep medicine 
desirable bur not necessary. Attractive compensa- 
tion package. Send CV to Reply Box AIM-160B. 
PU9N.697.TF 


Rheumatology 


Colorado 


Denver, Colorado Kaiser Permanente 
Rheumatology: Colorado Permanente Medical 
Group, BC., a large multispecialty group serv- 
ing Kaiser Permanente members, is seeking a 
BE/BC rheumatologist for an innovative pure 
subspecialty practice. Major teaching hospital 
affiliated. Competitive salary and an excellent 
benefit package. Denver has abundant four-sea- 
son outdoor activities enhanced by many com- 
munity amenities, If interested please contact 
Physician Recruitment, at Colorado Permanente 
Medical Group, 10350 E. Dakota Avenue, 
Denver, Colorado 80231-1314, 303-344-7838 
or fax your CV with a cover letter to Physician 
Recruitment at 303-344-7818. 
W-RHIN.792.5X 


Massachusetts 

Massachusetts, Cambridge. Harvard teaching 
hospital seeks BC-BE rheumatologist to take 
over busy, well established practice. Please fax CV 
to 617-499-5620. 

W-RHIN.769.4X 


Rocky Mountains - Multispecialty Clinic. Live; 
work at the base of the Wasatch Mountains; 
within 20 minutes of freshwater mountain lakes; 
trout streams, hiking, biking, camping, hunting. 
Within 20 minutes of 3 ski areas including 2002 
Olympics downhill venue. Located within afew 
hours of several national parks and monuménts. 

financially sound 40+ provider, physi- 
cian-owned and operated multispecialty clinic 
located within a thriving 85,000+ culturally 
diverse community. 300,000 + drawing area: 
Numerous cultural and outdoor recreational 
activities. Within 35 minutes of progressivé city 
of 200, 000, with professional sports teams, sym- 
phony, and ballet. Fax or email CV to Pam 
Weiss, PHR 801-476-2670 or pweiss@ogden- 
clinic.com: Phone 801-476-2296. 
W-RH2N.123.3X 


Rocky Mountains - Multispecialty Clinic. Live, 
work at the base of the Wasatch Mountains, 
within 20 minutes of freshwater mountain lakes, 
trout streams, hiking, biking, camping, hunting. 
Within 20 minutes of 3 ski areas including 2002 
Olympics downhill venue. Located within a few 
hours of several national parks and monuments. 
Growing, financially sound 40+ provider, physi- 
cian-owned and operated multispecialty clinic 
located within a thriving 85,000+ culturally 
diverse community. 300,000 + drawing area. 
Numerous cultural and outdoor recreational 
activities. Within 35 minutes of progressive city 
of 200, 000, with professional sports teams, sym- 
phony, and ballet. Fax or email CV to Pani 
Weiss, PHR 801-476-2670 or pweiss@ogden- 
dinic.com: Phone 801-476-2296. 
W-EN2N.124.3X 





Northeast 

opportunities for BC-BE Rheumatology 
Physicians. Send your CV, “in confidence” to 
Bruce Rogers Company, Managemient 
Consultants, 20 Main Street, Port Washington, 
NY 11050; 800-942-6663; e-mail: BRUROG- 
CO@aoL.com. 

W-RHIN.190.24X% 
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Administration 





California 

Chief of the Division of General Internal 
Medicine San Francisco Veterans Affairs Medical 
Center, University of California, San Francisco. 
The University of California, San Francisco 
(UCSF) is searching for a Chief of the Division 
of General Internal Medicine at the San 
Francisco Veterans Affairs Medical Center 
(SFVAMC). This will be at the professor or asso- 
ciate professor rank in the In Residence or 
Clinical medicine academic series depending on 
qualifications. The Division of General Internal 
Medicine at the SFVAMC is an active compo- 
nent of the UCSF general internal medicine 
group and deeply involved in care and teaching, 
and conducts an aggressive research portfolio 
particularly focused on outcomes of medical 
intervention and disease prevention. The suc- 
cessful candidate will be a recognized leader in 
academic general internal medicine with a focus 
either in innovative educational approaches or 
inpatient oriented research. The division is 
responsible for coordinating outpatient medical 
care in internal medicine and in providing inpa- 
tient medical consultations. The division is the 
home for a residency program focused on clini- 
cal research methodology and has a leading role 
in directing the UCSF categorical residency 
training program. The candidate should be 
Board-certified in internal medicine with addi- 
tional training in an area appropriate to academic 
general internal medicine. Send CV to Seth 
Landefeld, MD, (Search Committee Chair) c/o 
Jackie Benson, 4150 Clement St., VAMC 181G, 
San Francisco, CA 94121. UCSF is an affirma- 
tive action/equal opportunity employer. The uni- 
versity undertakes affirmative action to assure 
equal employment opportunity for underutilized 
minorities and women, for persons with disabil- 
ities, and for Vietnam-era veterans and special 
disabled veterans. 

W-AP1N.706.5X 
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Administration continued — 


Chief of the Division of Infectious Diseases San 
Francisco Veterans Affairs Medical Center, 
University of California, San Francisco. The 
University of California, San Francisco (UCSF) 
is searching for a Chief of the Division of 
Infectious Diseases at the San Francisco Veterans 
Affairs Medical Center (SEVAMC). This will be 
at the professor or associate professor rank in the 
in residence or clinical medicine academic series, 
depending on qualifications. The Infectious 
Disease Program of the SFVAMC is fully inte- 
grated with the infectious disease division of 
UCSF, and is an active training site for UCSF 
infectious disease fellows. The division has a mis- 
sion including excellence in patient care, teach- 
ing, and research, and the successful candidate 
will be skilled in managing this balance. He or 
she will be a recognized leader in the field of 
infectious diseases. A focus on HIV infection is 
preferred, as is a background in research linking 
laboratory and patient-oriented investigators. 
The SFVAMC is a key component of the 
UCSF-GIVI center for AIDS research and the 
division chief will be invited to interact with that 
center. In addition, the SFVAMC is focused on 
research in hepatitis viruses, particularly HCV. 
Candidates should be Board-certified in internal 
medicine and infectious disease. Send CV to Paul 
A. Volberding, MD, (Search Committee Chair) 
c/o Paige Cooke, 4150 Clement St., VAMC 111, 
San Francisco, CA 94121. UCSF is an affirma- 
tive action/equal opportunity employer. The uni- 
versity undertakes affirmative action to assure 
equal employment opportunity for underutilized 
minorities and women, for persons with disabil- 
ities, and for Vietnam-era veterans and special 
disabled veterans. 

W-APIN.699,.5X 
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Chief of the Division of Hematology/Oncology 
San Francisco Veterans Affairs Medical Center 
University ef California, San Francisco. The 
University of California, San Francisce (UCSF) 
is searching for a Chief of the Division of 
Hematology/Oncology at the San Francisco 
Veterans Affairs Medical Center (SFVAMC). 
This will be at the professor or associare profes- 
sor rank in the in residence or clinical medicine 
academic series, depending on qualifications. The 
successful applicant will have an active academ- 
ic background in either or both hematology and 
oncology, and will be able to lead a division with 
a mission of excellent patient care, teaching, and 
research. As an integrated program with the 
UCSF Cancer Center, the applicant should have 
a research portfolio complementary to the cen- 
ter and appropriate to the patient population 
served within the VA system. A focus on research 
that combines basic and clinical investigation is 
desirable but not essential. The division partici- 
pates in the UCSF Hematology/Oncology fel- 
lowship training program. Candidates should be 
Board-certified in internal medicine and either 
hematology or oncology. Send CV to David 
Wofsy, MD, (Search Committee Chair) c/o 
Paige Cooke, 4150 Clement St., VAMC 111, 
San Francisco, CA 94121. UCSF is an affirma- 
tive action/equal opportunity employer. The uni- 
versity undertakes affirmative action to assure 
equal employment opportunity for underutilized 
minorities and women, for persons with disabil- 
ities, and for Vietnam-era veterans and special 
disabled veterans. 

W-APIN.707.1X 








Texas 





Assistant/Associate Professor. The University of 
Texas Medical Branch, Department of internal 
medicine, general medicine division in Galveston, 
TX is seeking qualified candidates ‘or an aca- 
demic position directing the privace practice 
group. Applicants with an interest/experience in 
health outcomes research are preferred. Position 
includes a competitive salary and excellent bene- 
fits. Candidates will be joining a vibrant, thriving 
division of clinician-educators and hospitalists. 
Applicants should be B/C or B/E in internal med- 
icine and meet TX state licensure requirements 
with specific interest in medical education. 
Interested candidates should send CV to: Alice J. 
Speer, M.D., General Internal 
Medicine, Department of Internal Medicine, 
UTMB, 4.174 JSA (Rt. 0566), Galveston, TX 
77555-0566; E-mail: aspeer@utm.edu; Fax: 
409-7724) 82. UTMB is an equal epportunity 
employer, M/F/D/V. Minorities and females are 
encouraged to apply. UTMB only hires individ- 
uals authorized to work in US. 
W-AP2N.118.1X 


Director, 


ANNALS 
Reaches Internists: 


Efficiently, 


Effectively, 


and with Precision! 





l January 2002 | Annals of Internal Medicine | Volume 135 © Number 13| +59 


Multiple Specialties/ 





Group Practice 


Texas 





Austin, TX: The Austin Diagnostic Clinic is a 
120-physician, multispecialty group located in 
the heart of the Hill Country. Owned and oper- 
ated by the physicians, salaried positions are avail- 
able, with partnership potential after 2 years. 
Position include competitive compensation and 
complete benefits package. We currently see BC- 
BE physicians in the following specialty areas: 
Dermatology, Endocrinology, 
Hematology/Oncology, Internal Medicine spe- 
cialists (office based and hospitalists), Neurology, 
Pulmonary/Critical Care, Radiology, General 
Surgery and Urology. For immediate considera- 
tion, Fax CV to 512-901-3994 or e-mail: repen- 
stein@adclinic.com. Or contact Raquel “Rocky” 
Epstein at 1-800-203-2710 from 8:00 am-5:00 
pm, CST. Sorry, no J} Visa Waiver opportuni- 
ties in our area. www.adclinic.com. 
W-MG2N.125.8X 


Residencies and Fellowships 


Illinois 





Abbott Laboratories Physician Training 
Program. In Pharmaceutical Drug 
Development. A unique training opportunity for 
physicians who have completed a residence pro- 
gram with a career interest in joining a pharma- 
ceutical company. Two year training position 
including drug safety reporting. Clinical phar- 
macology, outcomes research and clinical devel- 
opment - Phase I-IV. For application and addi- 
tional information contact: Anthony Japour, 
M.D., Abbott Laboratories, D-4NF/AP30-3, 
200 Abbott Park Road, Abbott Park, IL 60064- 
6145, or Jackie Harmann, Clinical 
Administrative Specialist, 
jackie. harmann@abbott.com. 
W-RF1N.744.4X 


Pennsylvania 





Residency Position, Internal Medicine. Second- 
year position available July, 2002 at York 
Hospital, a 588-bed community teaching hos- 
pital in south-central Pennsylvania, affiliated with 
Pennsylvania State University, University of 
Maryland and University of Pennsylvania, 
Excellent teaching provided by large full- 
time/voluntary staff. Educational program 
designed to prepare physicians for practice of 
general internal medicine or further subspecial- 
ty training. Contact: Wolfe Blorzer, M.D., 
Program Director, Department of Medicine, 
York Hospital, 1001 S. George Street, York, PA 
17405. Telephone 717-851-2164. 
RFIN.725.5X 





Confidential Box numbers 


are available for 
$15.00 per insertion. 








DIVISION HEAD 


INFECTIOUS DISEASE 
The Henry Ford Health System is seeking a Divisicn Head for 
Infectious Disease in the Department of Medicine. This is one 
of the nation’s leading comprehensive health systems, 
providing acute, primary and preventive care services. 


academic credentials and a proven track record 
administration and finances is required. 





Disease is required. 


Send curriculum vitae to: Dr. John Popovich, Chair, 
Department of Medicine, 2799 W. Grand Blvd., Detroit, MI 


48202 or fax c.v. to (313) 916-1394. AA/EEO 


CD1.281.2x 


Defining the future 


The Division has 8 physicians providing inpatient and 
outpatient services throughout southeastern Mchigan, 4 
fellowship participants and a nationally recognized basic and 
clinical research, The Division Head reports to the Department 
Chair and is expected to advance the division's clinical, 
education and research mission both on a department and 
system-wide basis. A collaborative leadership style, strong 


Board certification in both Internal Medicine and Infectious 





of healthcare 


Take a closer took at the future of 
healthcare. a future taking shape at 
Cleveland Clinic Florida. Be 2 part of 
one of the nation’s most prestigious 
healthcare organizations budt on a 
commitment to international leadership 
and top quality patient care, education 
and research 

The Cleveland Clinic's newest 

medical center in Naples, Flor da is 





eeking a highly qualified Board 
Certified/Eligible candidate for 


Director of 





INTERNAL MEDICINE 


Naples offers an ideal climate with high patient deman: in a 
rapidly growing community. The Cleveland Clinic in Naples 
is a state-of-the-art facility growing to meet this demaad. If 
you are searching for a unique opportunity to be a part ef our 
expansion into Southwest Florida send your C.V. te: 
Cleveland Clinic Florida 
Attn: Office of Professional Staff Affairs: 
2950 Cleveland Clinic Blvd., Weston, FL 33331: 
Fax (954)659-6012 


For more information please visit our website: 
www.clevelandclinic.org/florida 


CLEVELAND CLINIC P3 
FLORIDA issi 
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Southwest Medical Associates is Ne- 
vada's largest multispecialty group. We 
are expanding our inpatient department 
to accommodate for the growth in the 
area. We are looking for board certified 
internists with at least two years experi- 
ence. Schedule : 12 hour shifts / 7 
days on and 7 days off. Generous bene- 
fit package, Compensation (DOE). NV 
has no state income tax. Paid vacation, 
CME days/dollars. sick/personal time 
and holiday.  Medical/dental/vision, 
professional liability, relocation and 
much more. No J-} or H-1b Visas. 
Please fax your CV to 
Kristin Grimes at 702-258-3628 
or email CV to 
kristinw(@’sierrahealth.com 








CD2.107.3x 





Several immediate opportunities avail- 
able for BC/BE Internists to join estab- 
lished medical practices in southern 


New Hampshire. Elliot Health System | 


located in Manchester, NH ~ 46 miles 
NW of Boston, is seeking physicians 
with strong work ethic and commit- 


ment to quality care. To inquire, please 


fax CV with cover letter to: 
Maureen Mulligan, 603-663-4999 
or email mmulligan! @Elliot-hs.org 








CD140S.1x 





raat eae 





Internist 
GVH, a member of Main Line Health is | 
currently seeking a part-time (with 
potential for full-time) Internist 
interested in Geriatric medicine. Our 
practice combines outpatient, CCRC, 
and hospital patients in the 
Philadelphia area. Please forward 
resume to Attn: LM, Paoli Pointe 
Building, 11 industrial Boulevard, 
Paoli, PA 19301. Fax: (610) 296-2837 


or email marinakosi@mihs.org. EOE. 
Main Line Health 
Great Valley Health 
@ Jefferson Health System 











JOIN US IN MONTANA! 


Clinically excellent, congenial internal 
medicine department seeking new 
members for our team. Diverse, 
challenging practice in state-of-the-art 
clinic and hospital facilities. Friendly 
community, good schools, and 
fabulous outdoor activities-hike, bike, 
fish. ski, kayak. 





For more information contact 
Rochelle Woods 800-303-6893 
or rdwoodsmmg@ aol.com 


CD2.1ELIx 





INTERNAL MEDICINE/ENDOCRINOLOGIST 


SOUTHERN CALIFORNIA INTERNAL MEDICINE 
Alvarado Hospital Medical Center is seeking an infernal SOUTHWEST MISSOURI 


medicine/endocrinology specialist to join a well-established 

two-man practice which is in the process of expanding. This 

is a unique and excellent professional opportunity. A solid Freeman Health System 
core competency in endocrinology combined with dedication 


to the highest standards of teamwork and best possible out- De ia z 271 Co ' E 
comes define the ideal candidate. A relocation package is Quality medicine in the 21 Century. Three BC 


included. Internal Medicine physicians are overbooked 
eae Ce: and overworked. They need you to join their 
Alvarado Hospital. located in San Diego, California has 281 O i f il. -stat f th rt 
acute beds and is a full service community based hospital group. ne in our ca ; State oO e a 
complete with the most advanced diagnostic and therapeutic equipment, all specialties represented, share 
technology. office space. Excellent facilities: The Freeman 
The Candidate should be Board Certified/Board Eligible. Heart Institute, Freeman Cancer Institute and a 
Relocation package commensurate with the candidate's quali- new forty bed ICU Opening in 2002. South-west 
fications. Please send Curriculum Vitae to: Missouri can offer your family recreational 
Diane Fore Associate Administrator activities, excellent private & public schools, 
Alvarado Hospital Medical Center low cost of living & low crime rate, mild 


6655 Alvarado Road *San Diego, Ca 92120-5298 climate. Most of all a great place to call 
Phone 619-229-3249 * Fax 619-287-0909 aie! 


Email: diane.fore@tenethealth.com 
= Call Nancy at 800-353-6812 


———— Alvarad O or fax to 417-347-9320 


= Hospital Medical Center or email: njpaul@freemanhealth.com 








CD) .436.3x CD2.104.3x 


SPRINGFIELD, MISSOURI 
Internal Medicine Positions 


American Physicians 
Incorporated | Join the Internal Medicine Department at St John’s Health 





System, Springfield, Missouri. Admit to St. John’s Regional 
Health Center, an 886-bed tertiary center that provides care 
to a population of more than one million people. Positions 


ARIZONA HOSPITALIST offer guaranteed salaries and full benefit packages, including 
OPPOR TUNITIES | health, life, disability, retirement, vacation, malpractice, 


relocetion, and CME. Not a J-1 eligible position. 





American Physicians, Inc. (API), is a multi-specialty 
physician group that has experienced tremendous growth SPRINGFIELD, MISSOURI. is a sophisticated, yet 
by putting the patient and physician first. Our mission is | congenial, medical community. This growing mid-sized city 
to provide a unique, efficient and cost effective | in the foothills of the Ozark Mountains offers everything 
framework in which a doctor can concentrate on caring | from Broadway performances and minor league and Division 
for his or her patients and earn a competitive wage. j | I athletics to outstanding schools and some of the best 
; el ae YA are outdoor sporting opportunities available in the Midwest. In 

PR - E ae ibaa Apo pralists 1i | 2001. Employment Review named Springfield one of the 20 

S caan PRESOS 75 ES emush T POSSESS “Best Places to Live and Work” in the U.S. Housing costs, 
outstanding clinical and interpersonal skills. Physicians | projected job growth, education, healthcare, taxes, recreation, | 
with our group enjoy excellent compensation and full the arts. and general cost of living rates, make living and | 
company benefits. | working here a pleasure. For more information about 
No JI/H1 Visa opportunities. | Springfield, go to www.springtield.missouri.org. 





Please submit CV or questions to: Vicky Rinehart, Carol Murrow, Physician Recruiter 
Director of Business Development St. John’s Health System | 
2020 North Central Avenue, Suite 1200 1965 S Fremont, Suite 3950 i 
Phoenix, AZ 85004 Springfield, MO. 65804 l 
Phone (602)553-8400 Phone: 877-880-6650 
Fax (602)553-8408 Fax: 888-290-8300 
Email vrinehart@vamericanphysicians.net | E-mail: cmurrow@sprg.smhs.com 























CDI .360.3x 
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a MeritCare North Dakota 


Covenant > polos MoritCare Health System is seeking a third 
Medical Group | 


BC/BE internist to provide care to hospital 
patients. Candidate will join a diverse 26- 
member department and work with the 





ewt University of North Dakota School of 

: . Internal Medicine . i Medicine Internal Medicine Residency 
Big Spring, Texas and Hobbs, New Mexico | Program. MeritCare is an integrated 335- 
physician multi-specialty group practice 

Covenant Medical Group (CMG), an affiliate of Covenant and 380-bed tertiary/trauma hospital. 

| Health System is seeking two BE/BC internists with |f Sister cities, Fargo, ND and Moorhead, 


MN, were recently named an ‘All Ameri- 
can City’. A tri-college community of 
166,500 people. Fargo-Moorhead is lo- 


excellent clinical, technical and interpersonal skills for | 
traditional IM practices. Position in Hobbs, New Mexico | 


| will join an established 8 physician multi-specialty group cated on the southeastem border of North 
and a second position is available to join a 15 physician Dakota, just a few miles from the lake 
multi-specialty group in Big Spring, Texas. country of westem Minnesota. Recrea- 

: ; , tional and sporting activities abound, and 

CMG is a multi-specialty group of more than 220 as the area’s largest city, Fargo-Moorhead 
physicians across West Texas and Eastern New Mexico |$ serves as the regional cultural center. This 
delivering healthcare to 1.5 million lives. We offer a is an excellent practice opportunity with a 


n competitive compensation and benefits 
competitive salary and an excellent benefit package that package being offered. EOE/AA. This is 


includes medical/dental insurance, life insurance, ff not a HPSA designated site. No J-1 visa 
vacation/holidays, 403(b), reimbursements for CME and IE waivers available. To learn more about 
other benefits. CV should include salary requirements this practice opportunity contact: 


and can be forwarded to Covenant Medical Group ` James Volk M.D. 
| Attn: Kelly Reeves at (800) 437-4010, ext. 2261, 


6502 Slide Rd., Suite 205, Lubbock, TX 79424 rT ric aye aie none 

or faxed to 806-725-9820. or via fax to (701) 234-2316 | 

For telephone inquiries call 806-725-9975. CD14133 
pecaya ee | 


CD2.106. = 











Hama and | University of Pennsylvania | 
ospi an , \ 
throughout the southeast. All searches 
confidential. 

Contact MED-PRO 


Internal Medicine at the University of | 

| Pennsylvanias School of Medicine seeks 
candidates for Assistant, Associate and/or Full 

| Professor positions in the non-tenure clinician- | 
educator track. Rank will be commensurate 

A with experience. Applicants must have an ff 


At 800-544-5510 Fax: 910-256-6961 
PO Box 837, Wrightsville Beach, NC 28480 
E-mail medpro@medpro-search.com 
www.medpro-search.com 
CD2.105.6x M.D. degree and be Board Certified or Board 





Eligible. Positions are available for Hospitalists § 

dedicated to in-patient teaching service. 

The Division also is seeking candidates for 

Assistant, Associate and/or Full Professor ff 
| positions in the tenure and non-tenure research 
tracks. Rank and Track will be commensurate 
d| with experience and career goals. Expertise in 
§ Health Services Research is required. Applicants 
$ must have an M.D. or M.D/PhD. degree, and 
have demonstrated excellent qualifications in 
I} research. We are seeking candidates with plans 
for an independent research program and a 
record that demonstrates knowledge, skill and 
the ability to conduct research. 




















HOSPTEAL-BASED INTERNIST 
The Everett Clinic, a 190+ physician, 
rapidly growing physician-owned and 
managed multispecialty group, is seeking 
BC/BE experienced Hospitalist to join 
established, expanding team. Successful 
candidate must have additional training in 
Critical Care or significant ICU experi- 
ence. Weekdays 7-5, critical care call 
evenings/weekends 1:6. Available now. 
Opportunity for exceptional per- 
sonal/professional lifestyle in Seattle 
Metro area. Competitive salary with excel- 
lent benefits. See our website for more 
information: www.everettclinic.com Send 
CV and cover letter to: Libby Atkinson 
The Everett Clinic, 3901 Hoyt Avenue, 
Everett, WA 98201 or fax to 425-339- 
5405. 





Please submit curriculum vitae, letter of 
interest, and 3 reference letters to: 


Sankey Williams, M.D., Chief, General 
Internal Medicine, 423 Guardian Dr., 12th | 
fir., Blockley Hall/6021, Phila, PA 19104 | 
k Affirmative Action / h Equal Opportunity Employer 




















CD2.116.1x 


CD2.103.3x 
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Boise, Idaho! 


Regional Medical | 
Hospitalists 


Saint Alphonsus 
Center is looking for 2 
start a new program. We are looking fe 
someone who is Board Certified with | 
excellent clinical and communication | 
skills. Experience as a Hospitalist | 
required. 


About Saint Alphonsus 
° State-of-the-art 281 bed Regional 
: Medical and Surgical Center 

Advanced surgical specialties of 
General, Vascular, Orthopaedic, 
Neurological and Cardiac Medicine 
Comprehensive Cancer Treatment 
Center 
Regionally » acclaimed 
Radiology services 
Regional Level I Trauma Center 
Service area population of 500.009 


Diagnostic 


This positión offers very. competitive 
salary and. benefits, For more 
information about > this exceptional 
opportunity contact: Beth Vance-Wehrli 
ate T-800-309-5388, fax CV to 208-367- 
7964 ore-mail bethvanc(@sarme.org 
This position does not qualify for Ji visa 
wavier applicants, 





CD2.117.3x 





The Medical Opportunity 
Of A Lifetime 
On Florida’s Gulf Coast 
Life’s too short to practice medicine 


just anywhere. An 
opportunity awaits you with Morton 


Plant Mease Primary Care, a 
dynamic, multi-hospital Florida 
health care organization with 


exciting future. 


Room to Grow for Quality Physicians 
(BE’BC only) For summer, 2002. JI 
Visa not eligible. Continued growth 
is creating exciting opportunities in 


Family Practice, Internal Medicine, | 


Hospitalist and Urgent Care for 
practicing physicians and graduating 
residents. 


Start living the medical career of 
your dreams. Fax your CV to Kathy 
Sadler, Manager of Physician 


Relations, (727) 536-5903 or email to 
Kathy.Sadler(@baycare.org. 


To learn more about rewarding 
physician opportunities, call 1-800- 





875-8254. www.mpmhealth.com 
and www.mpmprimarycare.com 











CD2.108 3x 


inv iting career | 


an | 





join a 


our 








INTERNAL MEDICINE 


General Internal Medicine physician to 
well-established  multi-specialty 
group. Practice within this prefessional | 
environment offers strong collegial support | 
and favorable call schedule 1:9. We have | 
own state-of-the-art in-house | 
ambulatery day surgery unit. Our service 
area is a 3-county region serving a 
population of 90,000 located on the | 
southern Oregon coast. NBMC is a 40- | 
physician group with three satellite clinics. 





Safe family oriented community 
rewarding lifestyle with excellent school | 
system, and many recreational activities on 
the beautiful Oregon coast. 

Please send CV to Marce Knight 


#NENC | 


MEDICAL CENTERS 
Coos Bay ` Coquille" Gold Beech ` Brockings ` Bandon 
1900 Woodland Drive 
Coos Bay, Oregon 97429; 
1-800-765-0052 x294, fax 541-267-0500 
or e-mail at marcekight@nbme.com 


offers | 
i 








i g €D2.110.3x 


INTERNIST 





BC-BE to join 10 member IM department 
in weli established multispecialty group 
practice in northern CA. Practice is a mix 
of ambulatory and inpatient care, with 
hospital adjacent to clinic. Competitive 
salary and reasonable call. Excellent 
schools and affordable housing in close 


proximity to Lake Tahoe, wine country, 
and San Francisco. 


Send CV to: 

P. Laughlin, MD, a 
1325 Cottonwood Street 
Woodland, CA 95695-4398 
or Fax: 530-666-7948 or 
Email plaughlin@chw.edu 





CD2.115.3x 





| Inpatient-Outpatient teaching, 





Academic General Internist 
Dynamic. University-affiliated. community 
based internal medicine residency seeks 
physician for full time faculty position. 
direct pa- 
tient care, program development. Small 
program with unique ambulatory training 
model with resident mentorship. EMR 
with strong ability for outcomes research. 
Stable faculty and leadership. Positive 
work environment. Hf you seek profes- 
sional satisfaction in the beautiful North- 
west please send your CV to 
Robert Gluckman, M.D.. FACP, Medical Director 

Dept. of Medicine Faculty Practice 

Providence St. Vincent Medical Center 
9205 SW Bames Road, MT-2800 
Portland, OR 97225 
Fax (503) 216-7488 

email: rgluckman@providenee.org 

www. providence/oregon.org 


| t Providence | Health System 
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CD1.380.1x 








Group practice position available for 
BC/BE internist on the beautiful central 
Oregon coast. Full spectrum internal 
medicine with an excellent 50-bed com- 
munity hospital. Central Coast Internal 
Medicine is a well established group of 3 
physicians and 2 PAs. No J-1 opportunities. 
Contact CCIM 

775 SW 9th, Suite B, 

Newport, OR 97365 
e-mail to CentralCoastIM@yahoo.com 





CDI.407.6x 








ny 





INTERNAL MEDICINE 


Exceptional opportunity for Board certi- 
fied/eligible, internal medicine physician to 
join our team of three providing medical 
care to patients in a rural community of 
100.000. Candidate should be able to obtain 
a SC license. 
guarantee. o 





quiries and CV to: 
Professional Recruitment 
Tuomey Healthcare System 

129 N. Washington St., Sumter, SC 29150 

or e-mail same to luebbert@tuomey.com 





Cp2.112.3x 


FLORIDA-PENSACOLA 





HOSPITALIST/INTERNAL MEDICINE 





ship by a pioneer in the field. 


parinership/profit: sharing. 








Innovative Ohio based hospitalist company is pleased to announce our expansion to Florida 
and our affiliation with the Sacred Heart Health System. 
able in Spring 2002 with this highly regarded 431-bed acute care hospital system. Out- 
standing professional setting includes established business’support resources and director- | 
Our growth will provide for career development through | 

expansion and administrative options. Enjoy an excellent compensation package including | 
| 

i 


Hospitalist positions will be avail- 


Fully funded pension, flex savings plan, 401(k), professional 
| liability coverage. CME account, health’ dental’ life disability insurance and more. 
Contact Jim Nicholas (careers@emp.com) 
Hospitalists Management Group, Ltd 
A division of Emergency Medicine Physicians, Ltd. 
| 4535 Dressler Road NW, Canton, OH 44718 | 
(800: 828-0898 or fax CV to (330) 493-8677 | 
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Excellent benefits and income | 


3 


MAINE. Our thriving inpatient medicine program has 

) recently welcomed excellent internists from New York 
City, Massachusetts and Florida. Join a collegial team į 
of eight physicians and two mid-level providers, utiliz- } 

| ing a block shift model with no call. The addition of a | 

| teaching service and a palliative care program will re- 
quire additional BC/BE internists who enjoy inpatient 

| medicine, including the care of critically ill patients, 
and who are motivated by a unique opportunity to ex- $ 
perience the way life and medicine should be. Our re- 
gional referral center provides state of the art specialty 
care for a third of Maine’s population. The area offers 
safe, healthy and affordable living. Schools are ranked 
among the best in New England, earning distinction for 

Í test scores, music, art and sports; and the University of 
Maine’s flagship campus is minutes away. A vibrant 

| arts calendar features a community orchestra, youth § 
symphony, repertory theater, and performing ertists | 
from around the world. We enjoy easy access to the | 
‘coast, mountains and lakes that offer exceptional hiking | 
and cycling, sailing and kayaking, skiing, hunting and | 

i fishing. Not a J! opportunity. 

To send CV or request more information contact: 
Ann Trainor, Physician Liaison 
EASTERN MAINE HEALTHCARE 


489 State St., Bangor 
Maine 04401 
Phone 207-973-7444 
Fax 207-973-4977 





CD1.308.3x 


Internal Medicine 
Opportunities 


St. Mary's/Duluth Clinic Health System is seeking Interaal 
Medicine Physicians for clinics in Duluth, MN, Ashland, WI, 
Superior, WI and Virginia, MIN. (Not aJ-1 waiver opportunity) 


SMDC is a 350 + physician multi-specialty clinic with more than 20 
clinic Locations and four hospitals, serving a referral populations of 
460,000 in northeastern Minnesota, northwestern Wisconsin, and 
upper peninsula of Michigan. SMDC has been awarded three Top 100 
awards during the past year: SMDC Regional Heart Center: ‘Top 
Cardiovascular Intervention Program, Top 100 Orthopedic Fracture 
Repair Program, St. Mary's Medical Center and Top 100 Hospital. 


SMDC is the largest most comprehensive provider of primary, sec- 
ondary and tertiary health care services in the region. 


Fax or mail your CY to: 
Cathy Ziegler Physician & Provider Recruitment 
St.Mary's/Duluth Clinic Health System 
400 E. 3rd St., Drop SHL 40 Duluth MN. 55805 
1-800-342-1388 ext. 63293, 218-786-3293 
fax: 218-722-9952 e-mail: cziegler@smdc.org 
Websites: www.sindc.org or www.duluth.com 


SINDC 
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Director, ‘=. .- 

Center for Health Economics and Modeling 
Provide scientific leadership and operational management 
for a growing ‘scientific staff. Required graduate-level 
health services research and economics training with 
M.D. or Ph.D.. Must have management experience in a 
contract research environment and a strong record in 
medical technology assessment, health economics, or 
health services research as demonstrated by publication in 
peer-reviewed. journals. 


MEDTAP International, a world leader in health 
economics ‘and otitcomes research, is headquartered in 
Bethesda, Maryland with offices in Seattle, London and 
Amsterdam.” MEDTAP scientists perform challenging 
work in a stimulating, collegial environment. MEDTAP 
offers an excellent compensation package, including a 
comprehensive health insurance program, a 401-K 
retirement plan and participation in an equity stock plan. 
MEDTAP is an EOE/AA employer. 





For confidential . ‘consideration, please provide your 
curriculum Vitae, Copies of recent publications, and salary 
requirements to: 

Bryan R. Luce, Ph.D., MBA 


President & CEO 

MEDTAP International, Inc. DTAP 
Suite 600 ` °, 

7101 Wisconsin Avenue 

Bethesda, MD 20814. 


e-mail luceriedtap.com 


—PSLJOHNS 


` -HOSPITALISTS 


St. John’s Health System in Springfield, Missouri, seeks- 2 
hospitalists to join 6 IM Board Certified Hospitalists. Manage | 
patients from admit to discharge, floor to ICU and back, and 
participate in- system-wide quality improvement projects. | 
Positions offer competitive salaries, bonus potential, and include 
a full array of benefits including health, dental, vision, life and 

ý disability insurance, malpractice, CME, vacation, retirement, and 
relocation. ` 


St. John’s Regional Health Center is an 886-bed facility that 


CD1.440.1x 


f provides care to a service area of more than one million people. 
Our Level F Trauma designation makes St. John’s a regional 

H referral center for southwest Missouri and northwest Arkansas. 
Not a J-1 eligible position. 


SPRINGFIELD, MISSOURI, is a sophisticated, yet congenial, 


medical community. In 2001, Employment Review named 

Springfield one of the 20 “Best Places to Live and Work” in the 

U.S. Housing costs, projected job growth, education, healthcare, 

taxes, recreation, the arts, and general cost of living rates, make | 
J living and working here a pleasure. For more information about 
| Springfield, go to www,springfield.misgouri.org. 
i , Carol Murrow, Physician Recruiter 

St. John’s Health System 
1965 S. Fremont, Suite 3950, Springfield, MO. 65804 
Phone: 877-880-6650 Fax: 888-290-8300 
` E-mail: cmurrow@sprg.smhs.com 
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PRESBYTERIAN HEALTHCARE SERVICES 
NEW MEXICO | 
INTERNAL MEDICINE 


PHYSICIANS 


New Mexico will enchant you with an easy-paced lifestyle, 
diverse culture, year-round recreational activities and sun- 
shine. Presbyterian Healthcare Services (PHS) is the state’s 
largest private non-profit hospital system with hospitals 
and clinics throughout New Mexico. We have opportuni- 
ties for BE/BC internal medicine physicians in primary care 
clinics OR as hospitalists in the following locations: 














Mayo Clinic Scottsdale, a 260-physician academic, multi-specialty group Eractice 
+ Jocated in Scottsdale, Arizona, seeks an outstanding clinician committed te high 

quality patient care, research and education in a tertiary care, primarily ovtpatient 
| setting. 


The Division of Regional and International Medicine is an ambulatory, outpatient | 
| practice providing consultative general medical care to patients living outside of 
Tre Ue os County reian, Petits seca bas from oll ovet he Univer Sten 
_| as well as international locations. The Division is not intended to practice 











e Albuquerque, NM (openings in outpatient clinic OR 
join our hospital inpatient team) . 





Ruidoso, NM (resort area in So. Central NM) full time 
clinic opening 














pie, develop consensus 
fulfill the expectations of the Division, the Department of Medicine, and he 
Mayo Clinic Scottsdale Board of Governors. 


Candidates must be board certified in Internal Medicine, with an additional year 
















These opportunities offer a competitive salary; paid mal- 
practice, relocation, CME allowance, pension, 403 (b), 
health, life, AD&D disability insurance, dental, vision pre- 
tax Lealth and child care spending accounts. (not J-1, H-1 
opportunities). For more information, please contact: Kay 
Kernaghan, Presbyterian Healthcare Services, PO Box 
26666, Albuquerque, NM. 87125; 800-545-4030, ext. 
8593; Fax: (505) 923-8759 or e-mail KKernagh@PHS.org. 


A PRESBYTERIAN 


Healthcare Services 














As an equal opportunity employer, we value diversity. 


For additional employment opportunities, 
-] visit our website at: www.mayo.edu 
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Fellowships in Critical Care Medicine, . 
Critical Care/Pulmonary, or Critical Care/Infectious Diseases 





The Warren G. Magnuson Clinical Center of the National Institutes of Health (NIH):is a unique clinical research 
environment that bridges basic science and direct patient care. The Critical Care Medicine Department serves all the 
Institutes at NIH , providing a unequalled opportunity for collaboration with some of the most highly regarded physicians 
and researchers In the world. The senior staff of the Department consists of ten physicians with subspecialty training in 
pulmonary, cardiology, anesthesiology, infectious diseases, and critical care; all are involved in active research programs. 



















Opportunities for ACGME-accredited fellowships are available beginning July 2003. The first year consists of clinical 
training in the Intensive care units at the NIH, at a large regional surgery and trauma center, and at other university- 
affiliated hospitals. These rotations provide broac experiences in the management of critically ill patients, while developing 
a variety of procedural skills. The second and elective, additional years consist of individually-designed programs in 
clinical or basic research related to critical illnesses. Eligible fellows may combine training in critical care medicine with 
training in infectious diseases or pulmonary medicine. Student Laan Repayment of $5, 000 to $35,000 per year Is 
avallable to qualified individuals accepted into the program. 





Fellows must have completed a residency in either internal medicine or anesthesiology. Physicians with additional 
advanced training, particularly in infectious diseases or pulmonary medicine, are also encouraged to'apply. Applications 
for July 2003 positions will be accepted until March 31, 2002. Applications consist of a curriculum vitae and three 
letters of recommendation and should be sent to Frederick P. Ognibene, MD, FACP, FCCM, Fellowship Program Director 
at the address listed below. 


National Institutes of Health 


Critical Care Medicine Department 
10 Center Drive Building 10, Room 7D43 Bethesda, MD 20892-1662 x’ 
Phone: 301-496-9320 FAX: 301-402-1213 Email : comprogram@mail.cc.nih.gov  - HENS 
http:/Awww.training.nih.gov/clinical/physician/asp/index.asp 




















HH is 





an egual opporloraiy crnigleyer aroi invites applcativnss for all auolified inie i “lu. i 
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INTERNAL MEDICINE PHYSICIANS 


| Ochsner Clinic Foundation New Orleans has outstanding 


Medicine Physicians who would like to practice in a large 
| multi-specialty group practice. 


Ochsner Clinic is an integrated health care system with 


Louisiana. Ochsner has its own HMO, outstanding post- 
graduate education programs, and research opportunities. 





We offer competitive salaries and attractive benefits. 
New Orleans and surrounding areas offer numerous 
cultural, historical. and recreational activities. 


SORRY, NO J-i VISA OPPORTUNITIES 


| 
| Please send curriculum vitae to: 
| Ochsner Clinic Foundation, Ref# AGIMNO 
P.O. Box 82109 
Baton Rouge, Louisiana 70884-2109 
Info: (800) 488-2240, Fax: (225) 761-5441 or 
E-mail: isumly@ochsner.org 





opportunities for Board Certified/Board Eligible Internal | 


over 400 physicians in over 25 locations across Seutheast | 











Hospitalist 
BE/BC Internist to join established program 
serving 285 bed regional referral and 
teaching hospital with 200,000 patient 
population referral base. Easy access to 
Minneapolis. Minnesota and Des Moines, 
lowa. Family oriented community of 30,000 
people. Comprehensive benefits and 
competitive compensation. 
Contact: Jerry Hess 

| Mercy Medical Center — North lowa 

1000 4" Street S.W. 
Mason City, IA 50401 
hessj(@mercyhealth.com 
i 888-877-5551 Fax: 641-422-6495 
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NEPHROLOGIST BC/BE 


Los Angeles, California—University | 
affiliated, prestigious multispecialty 
group seeks BC/BE nephrologist to 
join busy existing practice ~ dialysis, 
CAPD, transplants. Competitive 
salary and benefits, with full-time 
employment leading to shareholder 
eligibility in two years. Great 
| opportunity, supportive peers and 
strong medical leadership. 
Please fax your CV to 310-659-3508 | 
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ACP Journal Club subscribers and 
ACP-ASIM members receive free 
unlimited access to acpjc.org, the 


continuously updated database 
for evidence-based medicine. 





Searchable. Build a personal library of 
relevant abstracts from all current and archived 
Journal Club articles. 


Valuable. Get the full text of every abstracted 
article and accompanying Commentary from 
every issue since 1991. 


Practical. Each study's vital information is 
immediately accessible through the abstracts. 


Free. ACP Journal Club subscribers and 
ACP-ASIM members receive unlimited access 
to all features. To subscribe, call 800-523-1546, 
ext. 2600, or 215-351-2600. 


Visit www.acpjc.org 














MD8366-6 


Resources for Career Choices 





go to: 


WWW.acponline. org/careers | 





+ Career Counseling—includes 
information on creatin: 





: American College 
of Physicians 


American Society 
of Internal Medicine 
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Keep Up with 


important 
information 


\ Annals of 
_ Internal 
- Medicine 


Annals of Internal Medicine is 

the i in-depth clinical journal for practicing 
physicians in internal medicine and its sub- 
specialties. Annals is renowned for its clear, 
accurate, and rigorous analysis and perspective. 


S to annals.org 
to subscribers 


All subscribers to Annals of Internal Medicine 
receive free access to annals.org along with 
their print subscription. This easy to use Web 
edition of the most widely cited medical 
specialty journal in the world puts a research 
library at your fingertips. Searchable by key- 
word, medical condition or MeSH term, 
annals.org is the perfect way to build a living 
archive of the latest clinical studies, reviews, 
perspectives, guidelines and editorials that 
impact how you practice today. 


ACP Journal Club 


ACP Journal Club is the premier 
synoptic journal of evidence 
based medicine. ACP Journal 
Club includes abstracts of 
articles from internal medi- 
cine plus family medicine, 
obstetrics, gynecology, 
pediatrics, psychiatry, and 
surgery. Rigorous selection 
criteria, concise abstracts, and succinct 
perspective-lending commentaries by clinical 
experts make ACP Journal Club a must-read for 
the busy practicing physician. 





For more information, please contact 

our Customer Service Department at: 
800-523-1546, ext. 2600, or 215-351-2600 
Fax: 215-351-2799, 


ACP 


ASIM 


www.acponline.org. 


Online ordering is now available. 





CELEBREX® 


(celecoxib capsules) 
Brief summary of prescribing information. 


INDICATIONS AND USAGE 

For relief of the signs and symptoms of osteoarthritis (OA), anc of 
rheumatoid arthritis (RA) in adults. For the management of acute pain in 
adults. For the treatment of primary dysmenorrhea. 


ci MONS 

CELEBREX is contraindicated in patients with known hypersensitivity to 
celecoxib. CELEBREX should not be given to patients who have demon- 
strated allergic-type reactions to sulfonamides or to those who have 
experienced asthma, urticaria, or ailergic-type reactions after taxing 
aspirin or other non-steroidal anti-inflammatory drugs iNSAIDs}, Severe, 
rarely fatal, anaphytactic-like reactions to NSAIDs have been reported in 
such patients {see WARNINGS -- Anaphylactoid Reactions, and PRE- 
CAUTIONS — Preexisting Asthma) 


WARNINGS 

Gastrointestinal {Gi} Effects — Risk of GI Ulceration, Bleeding, and 
Perforation: Serious GI toxicity (bleeding, ulceration, and perforaticn of 
the stomach, smail intestine or large intestine) can occur at any time, with 
or without warning symptoms, in patients treated with NSAIDs, Minor 
upper GI problems, such as dyspepsia, are common and may also occur 
at any time during NSAID therapy. Therefore, physicians and patents 
should remain alert for ulceration and bleeding. even in the absence of 
previous GI tract symptoms. Inform patients about the signs and/or 
symptoms of serious GI toxicity and the steps to take if they occur. Oniy 
1 in 5 patients who develop a serious upper GI adverse event on NSAID 
therapy is symptomatic. Upper GI ulcers, gross bleeding or perforation, 
caused by NSAIDs, occur in about 1% of patients treated for 3-6 months, 
and in about 2-4% of patients treated for one year. These trends coninue 
thus, increasing the likelihood of developing a serious Gi event at some 
time during the course of therapy. However, even short-term therapy is 
not without risk. It is presently unclear how the above rates apply to 
CELEBREX , Among 5,285 patients who received CELEBREX in controlled 
clinical trials of 1 to 6 months duration (most were 3 month studies) at a 
daily dose of 200 mg or more, 2 (0.04%) experienced significant upper St 
bleeding, at 14 and 22 days after initiation of dosing. About 40% of these 
5,285 patients were in studies that required them to be free of ulcers by 
endoscopy at study entry. Thus it is unclear if this study population is rep- 
resentative of the general population. Prospective, long-term studies 
required to compare the incidence of serious, clinically significart upper 
GI adverse events in patients taking CELEBREX vs. comparator NSAID 
products have not been performed. Prescribe NSAIDs with extreme cau- 
tion in patients with a prior history of ulcer disease or Gi bleeding. Most 
spontaneous reports of fatal Gi events are in elderly or debilitated 
patients and therefore take special care in treating this population. To 
minimize the potential risk for an adverse Gi event, use the lowest effec- 
tive dose for the shortest possible duration. For high risk patients, con- 
sider alternate therapies that do not involve NSAIDs. Studies have shown 
that patients with a prior history of peptic ulcer disease and/or GI bleed- 
ing and who use NSAIDs, have a greater than 10-fold higher rsk for 
developing a G! bleed than patients with neither of these risk factors. 
Pharmacoepidemiological studies have identified several other co-thera- 
pies or co-morbid conditions that may increase the risk for Gi bleeding 
such as: treatment with oral corticosteroids or anticoagulants, longer 
duration of NSAID therapy, smoking, alcoholism, older age, anc poor 
general health status. 

Anaphylactoid Reactions: As with NSAIDs in general, anaphytactoid reac- 
tions have occurred in patients without known prior exposure to 
CELEBREX. In post-marketing experience, rare cases of anaphylactic 
reactions and angioedema have been reported in patients receiving 
CELEBREX. CELEBREX should not be given to patients with the asp:rin 
triad. This symptom complex typically occurs in asthmatic patients who 
experience rhinitis with or without nasa! polyps, or who exhibit severe, 
potentially fatal bronchospasm after taking aspirin or other NSAIDs isee 
CONTRAINDICATIONS and PRECAUTIONS — Preexisting Asthma}. Seek 
emergency help in cases where an anaphylactoid reaction occurs. 
Advanced Renal Disease: Treatment with CELEBREX is not recommend- 
ed, but if it is used, monitoring of kidney function is advised. 

Pregnancy: Avoid CELEBREX in late pregnancy because it may cause pre- 
mature closure of the ductus arteriosus. 

PRECAUTIONS 

General: CELEBREX cannot be expected to substitute for corticosteroids 
or to treat corticosteroid insufficiency. The pharmacological activity of 
CELEBREX in reducing inflammation, and possibly fever, may diminish 
the utility of thesa diagnostic signs in detecting infectious complications 
of presumed noninfectious, painful conditions. 

Hepatic Effects: Borderline elevations of one or more liver tests may 
occur in up to 15% of patients taking NSAIDs, and notable elevations of 
ALT or AST {about three or more times the upper limit of normal} have 
been reported in approximately 1% of patients in clinical tria's with 
NSAIDs. These fab abnormalities may or may not change with continu- 
ing therapy. Rare cases of severe hepatic reactions, including jeundice 
and fatal fulminant hepatitis, liver necrosis and hepatic failure (some with 
fatal outcome) have been reported with NSAIDs, including CELEBREX. In 
controlled clinical triais of CELEBREX, the incidence of borderline elava- 
tions of fiver tests was 6% for CELEBREX and 5% for placebo, and about 
0.2% of patients taking CELEBREX and 0.3% of patients taking placebo 
had notable elevations of ALT and AST. A patient with symptorns and/or 
signs suggesting liver dysfunction, or in whom an abnormal liver test has 
occurred, shouid be monitored carefully for evidence of the development 
of a more severe hepatic reaction while on therapy with CELEBREX. 
Discontinue CELEBREX if clinical signs anc symptorns of liver disease 
develop, or if systemic manifestations occur te.g., eosinophilia, rashi. 
Renal Effects: Long-term administration of NSAIDs has resulted in renal 
papillary necrosis and other renal injury. Renal toxicity has also been 
seen in patients in whom renal prostaglandins have a compensatory role 
in the maintenance of renal perfusion. In these patients, NSAIDs may 
cause a dose-dependent reduction in prostaglandin formation asd, sec- 
ondarily, in renal blood flow, which may precipitate overt renal decom- 
pensation. Patients at greatest risk of this reaction are those with 
impaired renal function, heart failure, or liver dysfunction, those taking 
diuretics and ACE inhibitors, and the elderly. Discontinuation of NSAID 
therapy is usually followed by recovery to the pretreatment state. Clinical 
trials with CELEBREX have shown renal effects similar to those observed 
with comparator NSAIDs. Use caution when initiating treatment with 
CELEBREX in patients with considerable dehydration. Rehydrate patients 
first and then start therapy with CELEBREX. Use caution in patients with 
pre-existing kidney disease (see WARNINGS — Advanced Renai Disease}. 
Hematological Effects; in controlled clinical triais the incidence of anemia 
was 0.6% with CELEBREX and 0.4% with placebo. Patients on tong-term 
treatment with CELEBREX should have their hemoglobin or hematocrit 
checked if they exhibit any signs or symptoms of anemia or bicod loss. 
CELEBREX does not generally affect platelet counts, prothrombin time 
{PT}, or partial thromboplastin time (PTT), and does not appear to inhibit 
platelet aggregation at indicated dosages 


Fluid Retention and Edema: Fiuid retention and edema have been report 
ed. Use CELEBREX with caution in patients with fluid retention, hyper- 
tension, or heart fature. 

Preexisting Asthma: Do not use in patients with aspirin sensitive asthma 
because of the riskof severe bronchospasm. Use with caution in patients 
with preexisting asthma. 

information for Patients: inform patients of the following: Gi bleeding 
which may result in hospitalization and fatal outcomes; to be alert for 
signs and symptams of ulcerations and bleeding, and seek medical 
advice shouid these be observed; to promptly report Gl ulceration or 
bieeding, skin rash, unexplained weight gain. or edema; to stop therapy 
and seek immediaze medical help if they experience warning signs and 
symptoms of hepatotoxicity: to seek immediate emergency help in the 
case of an anaphy‘actoid reaction: and to avoid CELEEREX in late preg- 
nancy. 

Laboratory Tests: 3ecause serious Gi tract ulcerations and bleeding can 
occur without warming symptoms, monitor for signs or symptoms of Gi 
bleeding. During sontroiled clinical trials, there was an increased inci- 
dence of hyperchioremia and other lab abnormalities including 
bypophosphaterm:a and elevated BUN in patients receiving celecoxib 
compared with patients on placebo. These lab abnormalities were also 
seen in patients who received comparator NSAIDs in tese studies. 
Drug interactions: General: Celecoxib metabolism is predominantly 
mediated via cytochrome P450 2C9 in the liver. Co-adrrinistration of cete- 
coxib with drugs that are known to inhibit 2C9 should be done with cau- 
tion. In vitro studies indicate that celecoxib, although not a substrate, is 
an inhibitor of cytachrome P450 2D6. Therefore, there is a potential for an 
in vivo drug intesaction with drugs that are metabolzed by P450 2D6. 
ACE-inhibitors: Reports suggest that NSAIDs may diminish the antiby- 
pertensive effect of Angiotensin Converting Enzyme (ACE} inhibitors. 
Furosemide: Clirecal studies, and post marketing observations, have 
shown that NSAIDs can reduce the natriuretic effect of furosemide and 
thiazides in somematients. Aspirin: CELEBREX can be used with fow dose 
aspirin; however,-concomitant administration may result in an increased 
rate of GI ulceration or other complications, compared to use of 
CELEBREX alone. CELEBREX is not a substitute for asairin for cardiovas- 
cular prophylaxis. Fluconazole: Concomitant administration of flucona- 
zole 200 mg QD resulted in a two-fold increase in celecoxib plasma con- 
sentration is dueto the inhibition of celecoxib metabolism via P450 2C9 
by fluconazole. Initiate CELEBREX at the lowest recommended dose in 
patients receiving fluconazole. Lithium: Mean steady-state lithium plas- 
ma levels increased approximately 17% in healthy subjects receiving 
lithium 456 mg &ID with CELEBREX 200 mg BID compared with those 
receiving lithium alone. Closely monitor patients on lithium when 
CELEBREX is introduced or withdrawn. Methotrexate. CELEBREX did not 
have a significam effect on the pharmacokinetics of methotrexate in 
rheumatoid arthritis patients. Warfarin: Monitor anticoagulant activity, 
particularly in the first few days, after initiating or changing therapy with 
CELEBREX in patents receiving warfarin or similar agants; these patients 
are at an increased risk of bleeding complications. :n healthy subjects 
receiving daily coses of 2-6 mg of warfarin, celecoxib did not alter the 
anticoagulant effect of warfarin as determined by prothrombin time. 
However, in pest-marketing experience, bleeding events have been 
reported. predominantly in the elderly, in association with increases in 
prothrombin tira in patients receiving CELEBREX concurrently with war 
farin. Carcinogenesis, mutagenesis, impairment of fertility: Celecoxib 
was not carcinogenic in rats given oral doses up to 200 mg/kg for males 
and 10 mg/kg far females (approximately 2- to 4-foid the human expo- 
sure as measured by the AUC, ,, at 200 mg BID} or in mice given oral 
doses up to 25 mg/kg for males and 50 mg/kg for females (approximate: 
ly equal to human exposure as measured by the AUC,» at 200 mg BID} 
for two years. Celecoxib was not mutagenic in an Ames test and a muta- 
tion assay in Chinese hamster ovary (CHO) cells. ror clastogenic in a 
chromosome aberration assay in CHO cells and an in vivo micronucleus 
test in rat bone arrow. Celecoxib did not impair mzle and femaie fertil- 
ity in rats at oal doses up to 600 mg/kg/day laparoximately 11-fold 
human exposure at 200 mg BID based on the AUC, z). 

Pregnancy: Teratogenic effects: Pregnancy Category C. Celecoxib at oral 
doses > 150 mg'kg/day {about 2-fold human exposure at 200 mg BID as 
measured by AJC, ;,.!, caused an increased incidence of ventricular sep- 
tal defects, a raze event, and fetal alterations, such as ribs fused, sterne- 
brae fused and sternebrae misshapen when rabbits were treated 
throughout organogenesis, A dose-dependent increase in diaphragmatic 
hernias was observed when rats were given celecox-b at oral doses > 30 
mg/kg/day {about 6-fold human exposure based on tie AUC, , at 200 mg 
BID) througho.:t organogenesis. There are no studies in pregnant 
women. Use CELEBREX during pregnancy only if the potential benefit 
justifies the potential risk to the fetus. Nonteratogenic effects: Celecoxib 
produced pre- snd post-implantation losses and reduced embryo;fetal 
survival in rats st oral dosages 2 50 mg/kg/day tabou: 6-fold human expo- 
sure based on the AUC; z at 200 mg BID). These changes are expected 
with inhibition of prostaglandin synthesis and are not the result of per- 
manent alteratian of female reproductive function, nor are they expected 
at clinical exposures. No human studies have been conducted on the 
effect of celecoxib on the closure of the ductus arteriosus. Use of 
CELEBREX during the third trimester of pregnancy should be avoided. 
Labor and delivery: Celecoxib produced no evidence? of delayed labor or 
parturition at aral doses up to 100 mg/kg in rats :about 7-fold human 
exposure as measured by the AUC.,, at 200 mg BID). The effects of 
CELEBREX on labor and delivery in pregnant women are unknown. 
Nursing mothers: it is not known whether this drug :s excreted in human 
milk. Because many drugs are excreted in human mik and because of the 
potential for serious adverse reactions in nursing infants from 
CELEBREX, a decision shouid be made whether to dscontinue nursing or 
to discontinue the drug, taking into account the importance of the drug to 
the mother. Pediatric Use: Safety and effectiveness in pediatric patients 
below the age of 18 years have not been evaluated Geriatric Use: While 
the incidence of adverse experiences tended to be higher in elderly 
patients, no substantial differences in safety and effectiveness were 
observed between these subjects and younger subjects. Other reported 
clinical experience has not identified differences in response between the 
elderly and younger patients, but greater sensitivity of some cider indi- 
viduals cannotbe ruled out 


ADVERSE REACTIONS 

Adverse events occurring in 22% of Celebrex patients from controlled 
arthritis trials. segardiess of causality at recommended doses (N=4146): 
abdominal pain 4.1%, diarrhea 5.6%, dyspepsia &8%, flatulence 2.2%, 
nausea 3.5%, back pain 2.8%, peripheral edema 2 1%, injury-accidental 
2.9%, dizziness 2.0%, headache 15.8%, insomnia 2.3%, pharyngitis 2.3%. 
rhinitis 2.0%, sinusitis 5.0%, upper respiratory tract infection 8.1%, rash 
2.2%. 7.1% of vatients receiving CELEBREX and 6.1% for placebo discon- 
tinued due to adverse events in placebo or active ccntroiled clinical trials. 
Among the most common reasons for discontinuation due to adverse 
events in the CELEBREX treatment groups were dyspepsia and abdomi- 
nal pain (0.8%.and 0.7%, respectively). Among placebo patients, 0.6% dis- 
continued due to dyspepsia and 0.8% due to abdominal pain. The fol- 
lowing adverse events occurred in 0.1-1.9% of patients regardiess of 
causality. 














Celebrex {100-200 mg BID or 200 mg QDI: GI: Constipation, diverticulitis, 
dysphagia, eructation, esophagitis, gastritis, gastroenteritis, gastroe- 
sophageal reflux. hemorrhoids, hiatal hernia, melena, dry mouth, stom- 
atitis, tenesmus, tooth disorder, vomiting; Cardiovascular: Aggravated 
hypertension, angina pectoris, coronary artery disorder, myocardial 
infarction; General: Allergy aggravated, allergic reaction, asthenia, chest 
pain, cyst NOS, edema generalized, face edema. fatigue, fever, hot flush- 
es, influenza-like symptoms, pain, peripheral pain: Resistance mecha- 
nism disorders: Herpes simplex, herpes zoster. infection bacterial, infec- 
tion fungal, infection soft tissue, infection viral, moniliasis, moniliasis 
genital, otitis media; Central, peripheral nervous system: Leg cramps. 
hypertonia, hypoesthesia, migraine, neuralgia, neuropathy, paresthesia, 
vertigo; Female reproductive: Breast fibroadenosis, breast neoplasm, 
breast pain, dysmenorrhea, menstrual disorder, vaginal hemorrhage, 
vaginitis; Male reproductive: Prostatic disorder; Hearing and vestibular: 
Deafness, ear abnormality, earache, tinnitus; Heart rate and rhythm: 
Paipitation, tachycardia; Liver and biliary system: Hepatic function abnor- 
mai, SGOT increased, SGPT increased; Metabolic and nutritional: BUN 
increased, CPK increased, diabetes mellitus, hypercholesterolemia, 
hyperglycemia, hypokalemia, NPN increase, creatinine increased, aika- 
iine phosphatase increased, weight increase; Musculoskeletal: 
Arthraigia, arthrosis, bone disorder, fracture accidentat, myalgia, neck 
stiffness, synovitis, tendinitis; Platelets (bleeding or clotting): 
Ecchymosis. epistaxis, thrombocythemia; Psychiatric: Anorexia, anxiety, 
appetite increased, depression, nervousness. somnolence; Hemic: 
Anemia; Respiratory: Bronchitis, bronchospasm, bronchospasm aggra- 
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ARTICLE 


Diagnosis of Lower-Limb Deep Venous Thrombosis: A Prospective 
Blinded Study of Magnetic Resonance Direct Thrombus Imaging 


Douglas G.W. Fraser, MRCP; Alan R. Moody, FRCR; Paul S. Morgan, PhD; Anne L. Martel, PhD; and lan Davidson, FRCR 


Background: Current magnetic resonance techniques generate 
high signal from venous blood and show thrombi as filling de- 
fects. Magnetic resonance direct thrombus imaging (MRDTI) di- 
rectly visualizes acute thrombus. 


Objective: To determine the accuracy of MRDTI for diagnosis of 
acute symptomatic deep venous thrombosis (DVT) below and 
above the knee. 


Design: Prospective, blinded study. 
Setting: A 1355-bed university hospital. 


Patients: 101 patients with suspected DVT who had had routine 
venography. Participants were recruited from a cohort of patients 
with suspected DVT. All patients with a positive venogram and 
one quarter of patients with a negative venogram were selected 
by using a random sequence. 


Intervention: MRDTI was performed within 48 hours of venog- 
raphy and was interpreted by two reviewers. 


Measurements: Diagnosis of DVT overall; isolated calf, femo- 
ropopliteal, and ileofemoral DVT; and thrombus in the calf, fem- 
oropopliteal, and iliac segments. 


Results: The reports from two readers had sensitivities of 96% 
and 94% and specificities of 90% and 92% for diagnosis of DVT. 
Sensitivities were 92% and 83% for isolated calf DVT, 97% and 
97% for femoropopliteal DVT, and 100% and 100% for ileofemo- 
ral DVT. Specificities were 94% and 96% for isolated calf DVT 
and 100% and 100% for both femoropopliteal and ileofemoral 
DVT. Similarly, sensitivity and specificity within each of the ve- 
nous segments ranged from 91% to 100%. Interobserver variabil- 
ity measured by using a weighted « statistic ranged from 0.89 to 
0.98 for these measures. 


Conclusion: Magnetic resonance direct thrombus imaging is an 
accurate noninvasive test for diagnosis of DVT, and its accuracy is 
maintained below the knee. Comparison of individual venous 
segments showed that results of MRDTI agreed strongly with 
findings on venography. Scanning was well tolerated, and inter- 
pretation was highly reproducible. 


Ann intern Med. 2002;136:89-98. www.aninals.org 
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Dv considerable recent advances in diagnostic 
techniques for lower-limb deep venous thrombosis 
(DVT), current methods have disadvantages. Ultra- 
sonography, the most accurate noninvasive test, is 
widely available and cheap. As such, it has largely re- 
placed venography as the test of first choice for symp- 
tomatic DVT. In a recent meta-analysis, the sensitivity 
of ultrasonography was 89% overall for symptomatic 
DVT and 97% for above-knee thrombosis (1). Large 
outcome studies have shown that patients may be safely 
left untreated after a negative result on ultrasonography 
if they have a low clinical risk score, a low D-dimer level, 
or a negative result on repeated ultrasonography at 1 
week (2—4). However, these strategies may be complex 
and still require 3% to 34% of outpatients and most 
inpatients to undergo repeated ultrasonography at ] 
week (2-4). In practice, retesting after 1 week is incon- 
venient, and physicians often rely on a single test or 
request immediate venography (5). Other problems 
with ultrasonography include poor sensitivity fer asymp- 


tomatic disease, difficulties in diagnosing DVT recur- 
rence, and limited visualization in the pelvis (1, 6, 7). 

Impedance plethysmography is also commonly 
used; however, it has a lower diagnostic accuracy than 
ultrasonography and has similar weaknesses in the set- 
ting of recurrent thrombosis, asymptomatic DVT, and 
DVT below the knee or in the pelvis (1, 4, 6). Com- 
puted tomography and magnetic resonance imaging 
techniques can visualize DVT above the knee and in the 
pelvis but in general are unsuccessful below the knee 
(8-10). The ability of these techniques to diagnose 
DVT recurrence and asymptomatic disease has not been 
tested. 

Venography is the reference standard diagnostic 
test, but it has in large part been replaced by noninvasive 
tests. In clinical practice, it is the most reliable test for 
the diagnosis of asymptomatic thrombosis and throm- 
bosis isolated within the calf or pelvis. However, imag- 
ing in the pelvis is inadequate in up to 24% of normal 
studies, and the proximal extent of thrombosis is fre- 
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quently not delineated in patients with above-knee 
DVT (11). Underfilling of vessels and vessels overlying 
one another also create problems with venography be- 
low the knee. Studies have shown that interobserver 
variability for venography is high (10% to 16%), espe- 
cially below the knee (Kk = 0.46 to 0.73 below the knee 
and 0.46 to 0.84 above the knee) (12, 13). In addition, 
a high proportion of studies are nondiagnostic for pos- 
sible DVT recurrence (1, 6). 

A noninvasive test is needed that accurately diag- 
noses above-knee DVT and thrombus below the knee, 
in the pelvis, and in asymptomatic limbs. Unlike most 
imaging techniques, which identify thrombus as filling 
defects, magnetic resonance direct thrombus imaging 
(MRDTI) visualizes thrombus against a suppressed 
background (14). In an unblinded comparison with 
venography, we previously showed that MRDTI pre- 
cisely visualizes acute deep venous thrombus (14, 15). In 
the current study, we sought to assess prospectively 
whether MRDTI is a reliable diagnostic test foz sus- 
pected acute symptomatic DVT. 


METHODS 

The ethics committee at our institution granted ap- 
proval for the study, and all participants gave written 
informed consent. With the exceptions of pregnant 
women, patients with known contrast allergy, and those 
with renal failure, all patients with DVT suspected on 
the basis of lower limb symptoms are investigated by 
using venography at our institution. Participants were 
recruited after routine venography was done between 
May 1998 and September 1999. During this time. 338 
consecutive patients underwent routine contrast venog- 
raphy. Consecutive patients with positive venograms 
were selected, along with one quarter of those with neg- 
ative venograms, according to a predetermined random 
sequence. This protocol was chosen to equalize the 
numbers of positive and negative cases and was based on 
a 6-month audit of venograms in our institution that 
found that 22% of venograms were positive. Clinical 
diagnostic criteria were not used, and the decision to 
request investigation for suspected DVT had been made 
by the attending clinician; however, patients who did 
not have leg symptoms were not recruited. Other exclu- 
sion criteria were failed or inconclusive venography, 
failed or inconclusive MRDTI, contraindications to 
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MRI, and claustrophobia (Figure 1). Individual venous 
segments that were nondiagnostic at venography were 
also excluded from analysis. 

Magnetic resonance direct thrombus imaging was 
performed on all patients recruited within 48 hours of 
venography. The scans were interpreted by an experi- 
enced radiologist (reviewer A) and by a nonradiologist 
(reviewer B) trained to read MRDTI scans. For 
venograms and MRDTI scans, the reviewers noted the 
presence or absence of DVT; the diagnostic classifica- 
tion of DVT, divided into isolated calf DVT, femoro- 
popliteal DVT, and ileofemoral DVT; and the presence 
of thrombus in the calf, femoropopliteal, and iliac ve- 
nous segments. Venograms were obtained and initially 
reported by the radiologists on duty. This initial report 
was used to make recruitment decisions; if the results 
were discordant with those of MRDTI, ultrasonography 
was also performed. However, ultrasonography was not 
used in the calculations of the accuracy of MRDTI. 
After completion of the study, venograms were inter- 
preted by an independent radiologist, and these results 
were used as the gold standard against which MRDTI 
was compared. Results of MRDTI and venography were 
reported without knowledge of the results of other tests 
and the other readings. The D-dimer level was measured 
in all patients at the time of the MRDTI scan by using 
the Nycocard (Nycomed Pharma AS, Asker, Norway) 
technique (normal level < 0.3 mg/L). 


Venography 

Venography was performed by cannulating a dorsal 
pedal vein with a 21-gauge needle and rapidly injecting 
50 to 100 mL of iodinated contrast medium (I,, 300 
mg/mL), with the patient supine and tilted 30 degrees 
with his or her feet downward. A tourniquet was applied 
above the ankle. Anteroposterior and two oblique views 
of the deep calf and popliteal veins were obtained. Views 
of the femoral and iliac veins were then obtained. The 
study result was considered positive if intraluminal fill- 
ing defects were seen or persistent nonfilling of veins 
with a sharp cut-off was detected. 


Magnetic Resonance Imaging 

Magnetic resonance imaging was performed by us- 
ing a 1.5-Tesla unit (Siemens Vision, Erlangen, Ger- 
many) with a Tl-weighted magnetization-prepared 
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Figure 1. Outline of the study. 
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three-dimensional gradient-echo sequence. The se- 
quence included a water-only excitation radiofrequency 
pulse to abolish the fat signal, and the effective irversion 
time was chosen to nullify the blood signal. Imaging was 
performed from the ankle to the inferior vena cava in 
two imaging blocks with a total acquisition tire of 12 
minutes by using a 55-cm body coil. Both legs were 
imaged simultaneously. Scanning was performed by ra- 
diographers in all cases. Image assessment involved read- 
ing of coronal source data and standard image recon- 
struction techniques. Acute thrombus was diagrosed on 
the basis of its high signal against the suppressed back- 
ground (Figure 2). 


Ultrasonography 

Color flow and compression ultrasonographic im- 
ages of the symptomatic limb from the commor femoral 
vein distally were obtained by using a 5-MHz linear 
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array transducer. As much of the superficial femoral vein 
as possible was imaged, together with the popliteal vein 
and the calf veins. Augmentation of flow was used to 
verify patency. Examinations were performed by senior 
radiologists, and DVT was confirmed in all cases by 
noncompressibility on gray-scale images. The sonogra- 
pher was unaware of the other test results, but in cases of 
possible isolated calf thrombosis, he or she was told to 
concentrate the examination below the knee to maxi- 
mize accuracy in this region. 


Statistical Analysis 

Sensitivity and specificity were calculated for the 
overall diagnosis of DVT; diagnosis of isolated calf 
DVT, femoropopliteal DVT, and ileofemoral DVT; 
and presence of thrombus in the calf, femoropopliteal 
vein, and iliac vein. Exact CIs were calculated. Interob- 
server error was calculated for these observations by us- 
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Figure 2. Magnetic resonance direct thrombus imaging in three patients. 














A. Extensive below-knee deep venous thrombosis (DVT) extending into the right popliteal vein (arrows). B. Large above-knee DVT extending up to the 
right common femoral vein (arrows). Poor fat suppression is seen in the left knee. C. Pelvic thrombosis in the left common and internal and external iliac 
veins, with extension into the common femoral vein (single arrows) and long saphenous vein (double arrow). FH = femoral head; Kn = knee joint; L/S = 


lumbosacral joint. 


ing the weighted « statistic with equally spaced weights 
for positive, nondiagnostic, and negative studies. Confi- 
dence intervals for the «K statistic were calculated from 
asymptotic estimations of the standard error. Calcula- 
tions were performed by using SPSS software (SPSS, 
Inc., Chicago, Illinois). 


RESULTS 

One hundred four patients were recruited according 
to our protocol (Figure 1). The time between venogra- 
phy and MRDTI was less than 8 hours in 28 patients, 8 
to 24 hours in 44 patients, and 24 to 48 hours in 32 
patients. Age ranged from 20 to 95 years, and symptom 
onset varied from 1 to 35 days. Ninety-five patients were 
referred from medical specialties and 9 from surgical 
specialties; 47 were inpatients and 57 were outpatients. 
Both reviewers reported that 3 of 5 patients with ipsi- 
lateral total hip replacements had nondiagnostic 
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MRDITI scans. Venography diagnosed femoropopliteal 
DVT in 1 of these patients and was negative in 2 pa- 
tients. These 3 patients were excluded from further anal- 
ysis, leaving 101 patients in the study. One patient 
could tolerate only the first scanning block from ankle 
to thigh level owing to claustrophobia; however, femo- 
ropopliteal DVT could still be diagnosed. All other pa- 
tients tolerated MRI. 

Eighteen of 148 patients (12%) were excluded from 
the study. Fifteen patients could not undergo MRI be- 
cause of contraindications (9 patients) or claustrophobia 
(6 patients), and 3 patients had inconclusive results on 
MRDTI. Venography failed (29 patients) or was incon- 
clusive (11 patients) in 12% of patients (40 of 338). 
Venography was inconclusive because of incomplete fill- 
ing of vessels and difficulties in differentiating acute 
thrombus from other causes of filling defects. Venogra- 
phy failed owing to unsuccessful venous cannulation, 
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which was related to lower-limb edema or obesity in 
most cases. 

The overall sensitivities of reviewers A and E in di- 
agnosing DVT were 96% (95% CI, 89% to 99%; 51 of 
53 tests) and 94% (CI, 86% to 98%; 50 of 52 tests). 
Corresponding specificities were 90% (CI, 79% t 96%; 
43 of 48 tests) and 92% (CI, 82% to 97%; 44 of 48 
tests). The overall interobserver error according to the 
weighted x statistic was 0.94 (CI, 0.88 to 1.00) 

The Table shows the sensitivity and specificity of 
MRDTI for diagnosing isolated calf DVT, femoropop- 
liteal DVT, and ileofemoral DVT. There were two 
MRODTI tests that both reviewers reported as falszly neg- 
ative and four MRDTI tests that both reviewers re- 
ported as falsely positive compared with vencgraphy. 
On venography, one of the two false-negative KARDTI 
studies was diagnosed as isolated calf DVT, and one was 
diagnosed as isolated popliteal vein thrombosis. The pa- 
- tient with isolated calf DVT had a D-dimer level that 
was not elevated (0.1 mg/L), and ultrasonograpky found 
no evidence of thrombosis. Anticoagulation was with- 
held, and no clinical events were recorded after 9 
months. The patient with isolated popliteal veir. throm- 
bosis had a D-dimer level that was undetectable on our 
assay (<0.1 mg/L), but ultrasonographic findiags con- 
curred with those on venography. This patient had had 
a large ipsilateral above-knee DVT 6 months earlier. 


The false-positive MRDTI studies had all been classified 
as isolated calf vein thrombosis. Magnetic resonance 
MRDTI detected a 1-mL thrombus in one of these pa-- 
tients, and ultrasonography was negative. In the remain- 
ing three patients, MRDTI diagnosed thrombosis in the 
gastrocnemius veins (Figure 3). Ultrasonography also 
diagnosed isolated gastrocnemius vein thrombosis in 
these patients. At 1 week, one of the three patients was 
breathless; magnetic resonance pulmonary angiography 
detected multiple pulmonary emboli, and repeated 
MRDTI diagnosed thrombus progression in the leg. A 
fifth false-positive result, reported by reviewer A, was a 
superficial short saphenous vein thrombus misdiagnosed 
as being within a deep calf vein. 

The sensitivity and specificity of MRDTI for the 
presence of thrombus in the calf and in the femoropop- 
liteal and iliac segments are shown in the Table. Venog- 
raphy showed calf thrombosis in 48 patients. Twelve of 
these patients (described above) had isolated calf DVT. 
In 36 patients, venography diagnosed calf vein throm- 
bosis associated with above-knee thrombosis. Magnetic 
resonance direct thrombus imaging diagnosed calf and 
above-knee thrombosis in 35 of these patients and diag- 
nosed femoropopliteal thrombosis but not calf vein 
thrombosis in 1 patient. The latter patients had had 
symptoms for more than 4 weeks before diagnosis. Mag- 
netic resonance direct thrombus imaging correctly iden- 


Table. Sensitivity and Specificity of Magnetic Resonance Direct Thrombus Imaging for Diagnosis of Deep Venous 


Thrombosis In Different Locations and Segments* 

















* Venography was used as the gold standard. DVT = deep venoue thrombosis. 


t The number of patients used to calculate the percentage is showm in parentheses. 


+ Weighted x statistic. 
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Disease or Segment Sensttivity [95% Cit Specificity [95% Ci]t Interobserver 
Error [95% CIH 
Reviewer A Reviewer B Reviewer A Reviewer B 
e] % (n/n) 
Diagnosis 
Isolated calf DVT 92 [66-100] 83 [56-97] 94 [88-98] 96 [90-98] 0.89 [0.78-1.0] 
(11/12) (10/12) (84/89) (85/89) 
Femoropopitteal DVT 97 [85-100] 97 [85-100] 100 [95-100] 100 [95-100] 0.98 [0.94-1.0] 
0/34) (30/31) (70/70) (70/70) 
lleofemoral DVT 100 [74-100] 100 [74-100] 100 [97-100] 100 [97-100] 0.94 [0.82-1.0] 
(10/10) (10/10) (91/91) (91/91) 
Segment 
Calf veins 96 [87-99] 94 [84-98] 91 [81-96] 93 [84-97] 0.94 [0.91-1.0] 
(46/48) (45/48) (48/53) (49/53) 
Femoropopliteal 98 [89-100] 98 [89-100] 100 [95-100] 100 [95-100] 0.98 [0.94-1.0] 
- (40/41) (40/41) (60/60) (60/60) 
_ lac veins 100 [74-100] 100 [74-100] 100 [96-100] 100 [96-100] 0.94 [0.82-1.0] 
(10/10) (10/19) (77/77) (77177) 
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Figure 3. Venography, magnetic resonance direct thrombus imaging, and ultrasonography in a patient with 


gastrocnemius thrombus. 
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A. Venogram. The gastrocnemius veins have not been visualized (arrow). B. Magnetic resonance direct thrombus imaging. The technique demonstrates 
high-signal filling paired gastrocnemius veins (arrow). C. Ultrasonographic image. This image under compression shows a gastrocnemius vein filled with 


thrombus (arrow). 


tified femoropopliteal thrombosis in 30 of 31 cases of 


femoropopliteal DVT. In 14 of these patients, venogra- 
phy failed to visualize the iliac veins. These cases were 
categorized as femoropopliteal DVT, and the iliac seg- 
ments were excluded from the segmental comparison 
with MRDTI. Both iliac and femoropopliteal thrombo- 
sis were correctly identified in 10 patients with ileo- 
femoral DVT. 

The four false-positive cases of isolated calf vein 
thrombosis were the only false-positive venous seg- 
ments. However, the iliac veins were not visualized on 
venography in several cases diagnosed as femoropopliteal 
thrombosis (see below). 

The iliac veins were not visualized on venography in 
14 patients with femoral thrombosis. Magnetic reso- 
nance direct thrombus imaging demonstrated extension 
into the iliac veins in 3 of these patients and extension 
into the inferior vena cava as far as the renal veins in 1 
patient. In addition, venography did not define the up- 
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per extent of thrombosis in 9 of 10 patients with il- 
eofemoral DVT. Magnetic resonance direct thrombus 
imaging showed extension into the inferior vena cava in 
3 of these patients. Greater proximal extension into the 
iliac vein or inferior vena cava was therefore demon- 
strated by MRDTI in 7 of 41 (17%) patients with 
above-knee DVT. These findings are observational only 
and were not validated by using any other technique. 
Magnetic resonance direct thrombus imaging also 
diagnosed asymptomatic contralateral thrombosis in 9 
of 53 (17%) patients with DVT and 1 postoperative 
patient with no thrombus in the symptomatic leg. In the 
latter patient, venography of the asymptomatic leg was 
performed and below-knee DVT was confirmed. 


DISCUSSION 

In unselected patients presenting with suspected 
acute symptomatic DVT, MRDTI was highly sensitive 
and specific for diagnosis of DVT overall and for the 
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individual diagnoses of isolated calf DVT, femoropopli- 
teal DVT, and ileofemoral DVT. Similarly, a separate 
comparison of the venous segments showed that 
MRDTI reliably diagnosed thrombosis in the calf, fem- 
oropopliteal, and iliac vessels. Interpretation of MRDTI 
was highly reproducible between observers, and « values 
were significantly higher than those reported for venog- 
raphy (12, 13). 

Patients were drawn from consecutive venogram re- 
quests made by clinicians who suspected DVT on the 
basis of leg symptoms. Exclusion criteria were designed 
only to exclude patients who could not undergo MRI 
and those who had nondiagnostic test results. Symptom 
duration and age range varied widely, and the case-mix 
included representative proportions of inpatiemts and 
surgical patients. Magnetic resonance direct thrombus 
imaging was compared with the accepted reference stan- 
dard of venography, and venograms were read by an 
independent radiologist. Magnetic resonance direct 
thrombus imaging scans were reported by both a radi- 
ologist and a nonradiologist, without knowledge of 
other test results. Exact Cls were calculated in all in- 
stances. 

Selection of one quarter of patients with negative 
venograms allowed us to include more patients with 
positive results and to separately assess isolated below- 
knee DVT, femoropopliteal DVT, and ileofemoral 
DVT. The overall specificity for the diagnosis of DVT is 
valid. However, the higher proportion of positive cases 
than in the recruitment population affected the assess- 
ment of specificity for the diagnoses of isolated calf, 
femoropopliteal, and ileofemoral DVT and for the indi- 
vidual venous segments. 

The small numbers of patients with isolated calf 
thrombosis and ileofemoral thrombosis produced wide 
Cls for these diagnoses. However, calf thrombosis asso- 
ciated with above-knee thrombosis was accurately diag- 
nosed. In addition, further analysis suggests that the 
venographic diagnosis was erroneous in three patients in 
whom MRDTI diagnosed thrombosis in the gastroc- 
nemius veins and venography was negative. Noncom- 
pressibility was clearly demonstrated by ultrasonography 
in the gastrocnemius veins in these patients, whereas 
venographic contrast had failed to fill these vessels. Al- 
though ultrasonography has poor sensitivity below the 
knee, its specificity remains high (90% to 100%), and 
the gastrocnemius veins, which are near the skin surface, 
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are not difficult to image (6). Poor filling of the gastroc- 
nemius veins is common in venography, especially if 
ankle tourniquets are used, and may occur in up to 75% 
of studies (11, 16). Moreover, thrombus progression 
and pulmonary embolism occurred at 1 week in one of 
these patients. Although venography is considered the 
most reliable test below the knee, its inaccuracies are 
well known, and error rates are most pronounced below 
the knee because of inadequate filling and overlying ves- 
sels:(12;- 13, 17). 

Above-knee MRDTI was falsely negative compared 
to venography in one patient. Ultrasonography con- 
firmed the venographic diagnosis of isolated popliteal 
vein thrombosis. However, the patient had had ipsilat- 
eral femoropopliteal thrombosis 6 months earlier, and 
both ultrasonography and venography discriminate 
poorly between acute and chronic thrombus. The low 
D-dimer level may suggest that ultrasonography and 
venography demonstrated persistent filling defects from 
the previous DVT that would not have been visualized 
on MRDTI. 

Assessment of the accuracy of a new diagnostic test 
against an imperfect gold standard is problematic. The 
accuracy of the new test will be underestimated if its 
errors are independent of those of the reference test and 
will be overestimated if the errors are not independent 
(18). Thrombus is visualized by venography as filling 
defects in veins that are opacified by using contrast; in- 
accuracies are caused by incomplete filling of vessels 
with contrast, overlying vessels, and difficulties in differ- 
entiating acute thrombus from other causes of filling 
defects (principally chronic thrombus). Magnetic reso- 
nance direct thrombus imaging visualizes thrombus di- 
rectly; venous blood is not imaged, and thrombus more 
than 6 months old is not visualized. Therefore, the er- 
rors of MRDTI and venography are likely to be inde- 
pendent, and our study probably underestimated the 
accuracy of MRDTI. 

Consideration of the results of ultrasonography and 
b-dimer measurement is therefore relevant when results 
of MRDTI and venography are discordant. Revision of 
the reference diagnosis according to results of ultra- 
sonography in the discordant cases would increase the 
overall sensitivity to 98% (54 of 55 tests interpreted by 
reviewer A) and 96% (53 of 55 tests interpreted by 
reviewer B), with an overall specificity of 96% (44 of 46 
tests interpreted by reviewer A) and 98% (45 of 46 tests 
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interpreted by reviewer B). The reported sensitivity of 
MRDTI for isolated calf thrombosis increases to 100% 
(14 of 14 tests interpreted by reviewer A) and 93% (13 
of 14 tests interpreted by reviewer B), and the reported 
specificity increases to 98% (85 of 87 tests by reviewer 
A) and 99% (86 of 87 tests by reviewer B) The esti- 
mated accuracy for femoropopliteal and ileofemoral 
thrombosis would remain unchanged. However, the use 
of a second reference test only in the discordant cases 
and the poor sensitivity of ultrasound in the calf veins 
would tend to overestimate the sensitivity of MRDTI 
for isolated calf vein thrombosis in this analysis. We 
therefore used venography as the reference standard and 
discussed the discordant cases in full. A limitation of our 
study is the lack of D-dimer and ultrasonography results 
in the cases in which results of MRDTI and venography 
were concordant. 

Venography was inconclusive in 11 patients, again 
principally owing to inadequate filling of vessels and 
problems in differentiating acute from chronic throm- 
bus. Venography failed in 29 patients in whom unsuc- 
cessful venous cannulation was related to tissue oedema 
and obesity. Because MRDTI would not be expected to 
be less reliable in these cases, their exclusion probably 
did not affect the estimated accuracy of MRDTI. 

The sensitivity and specificity of MRDTI, a nonin- 
vasive test, were high below the knee and in the pelvis. 
Current MRI techniques have high accuracy in the il- 
eofemoral veins but cannot image vessels with slow flow 
below the knee. They are also susceptible to flow arti- 
facts, and imaging times may be long (19, 20). More 
invasive computed tomography and MRI techniques 
that use injection into the symptomatic foot visualize 
the deep veins below and above the knee but share many 
of the problems of conventional venography (21, 22). 

Most current imaging techniques require all of the 
deep veins to be visualized so that thrombus in them can 
be excluded. This is most straightforward for the super- 
ficial and common femoral veins and the popliteal vein, 
which are usually single vessels; accuracy is high in these 
veins. However, sensitivity is much lower for the multi- 
ple small veins below the knee and for the more inac- 
cessible pelvic and deep femoral veins (7, 11). Imped- 
ance plethysmography has similar problems, but for 
different reasons. Magnetic resonance direct thrombus 
imaging differs fundamentally from these techniques be- 
cause acute thrombus is directly visualized. Interpreta- 
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tion of studies involves a search for regions of high sig- 
nal and does not require visualization of unaffected 
veins. Thus, a nonradiologist can interpret MRDTI 
scans accurately and rapidly. Signal generation does not 
depend on blood flow or filling of vessels with contrast. 
Flow artifacts, low flow rates in small veins, and venous 
occlusion due to extrinsic compression or chronic 
thrombus thus do not affect the technique. However, 
other causes of high signal must be distinguished from 
DVT; these include thrombus in other structures (he- 
matomas or arterial thrombus); failure of the water ex- 
citation pulse to remove fat signal; and fast inflow of 
blood at the edge of the imaging block, which can also 
generate high signal for several centimeters within arter- 
ies. The use of standard multiplanar reconstruction 
techniques allows differentiation of these other causes of 
high signal from venous thrombosis. 

Visualization of thrombus depends on the T1 short- 
ening that occurs after blood clots. This T1 shortening 
is caused by methemoglobin production (23). The onset 
of the T1 reduction in intracranial hematomas is de- 
layed by up to 7 days, and we were concerned that very 
fresh thrombosis may have been missed in the acute 
phase. However, we did not observe this in the current 
study, and it has been shown that high signal is visible 
within 8 hours of the onset of symptoms (14). Intravas- 
cular methemoglobin production is probably much 
more rapid than in hematomas. Similarly, high signal in 
DVT lasts from several weeks to several months, 
whereas high signal in intracranial hematomas may last 
more than 1 year (23). In the current study, above-knee 
DVT only was diagnosed by using MRI in one patient 
who presented at 33 days, but venography also demon- 
strated filling defects below the knee. This below-knee 
thrombus may have lost its high signal by the time of 
scanning. However, the duration of symptoms in the 
two false-negative cases was not notably long or short, 
and MRDTI diagnosed DVT despite wide variation in 
the duration of symptoms. 

Access and cost of MRI may limit widespread use of 
MRDTI at present. Typical commercial charges for ultra- 
sonography and unilateral venography are $300 (range, 
$200 to $500) and $450 (range, $250 to $800), respec- 
tively (24). The cost of MRI depends on the duration of 
the scan and the use of contrast. A typical commercial 
charge for an MRI scan without contrast that requires a 
scanning time of 40 to 60 minutes would be $1000, 
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whereas more rapid sequences may cost considerably less 
(25-27). Magnetic resonance direct thrombus imaging 
is performed on a standard clinical scanner, requires no 
special patient preparation, does not require contrast, 
and had a scanning time of 12 minutes in our study. 
Scanning time may be reduced to 7 minutes without 
degradation of image quality. Therefore, the cost of 
MRDTI should be similar to that of venography. Mag- 
netic resonance direct thrombus imaging cannot be 
done in patients with contraindications to MRI, those 
with claustrophobia, and those who cannot lie flat. 

Magnetic resonance direct thrombus imaging may 
have a specific role in several scenarios. Deep venous 
thrombosis in pregnancy is frequently pelvic in origin, 
and in our experience, MRDTI is both successful and 
well tolerated in pregnancy (28). The full extent of 
thrombosis can be assessed noninvasively in patients 
with ileofemoral DVT who may be candidates for 
thrombolysis (Figure 2). Magnetic resonance imaging 
can be done without difficulty in patients with full- 
length leg plaster casts. In addition, because it is non- 
invasive, carries no exposure to ionizing radiation or 
contrast agents, and provides comprehensive imaging of 
the full extent of thrombosis, MRDTI is well suited for 
repeated testing to monitor thrombus progression or for 
use in natural history or therapeutic trials. 

The time course of the high signal in MRDTI al- 
lows confident diagnosis of acute thrombus and may 
also allow exclusion of fresh thrombosis in cases of DVT 
recurrence. Conventional tests are often inconclusive in 
this setting because the age of filling defects cannot be 
determined. At 6 months, 43 of the patients in this 
study with initially positive MRDTI scans were 
rescanned; no patient had remaining regions of high 
signal, despite persistent deep venous occlusion on ul- 
trasonography in some of these patients (data not 
shown). Therefore, the presence of high signal from 
thrombus indicates that the thrombus is less than 6 
months old. In addition, we have shown that changes in 
the pattern of high signal during the first few weeks after 
formation allows accurate determination of thrombus 
age (29). 

Asymptomatic DVT was detected in the contralat- 
eral leg in 10 patients. Conventional noninvasive tests 
have poor sensitivity for asymptomatic thrombosis, 
which is frequently small and localized and does not 
obstruct the lumen (1, 6). Magnetic resonance direct 
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thrombus imaging can image small-volume thrombi and 
does not depend on filling of the lumen or obstruction 
to blood flow. Therefore, MRDTI would probably be a 
reliable test for asymptomatic thrombosis. Combined 
with magnetic resonance pulmonary embolus imaging, 
MRDTI could therefore be an important research tool 
(30). Because imaging times are becoming shorter, the 
cost of MRDTI could soon be similar to that of other 
noninvasive tests (31, 32). Current protocols allow at 
least four patients to be scanned per hour. 

In summary, current imaging methods for the diag- 
nosis of DVT have disadvantages. Magnetic resonance 
direct thrombus imaging is noninvasive, does not re- 
quire contrast agent, and is highly accurate and repro- 
ducible. Its accuracy is maintained both in the calf and 
pelvis, and sensitivity and specificity below the knee are 
high. Magnetic resonance direct thrombus imaging has 
promising roles in the diagnosis of DVT in pregnancy 
and demonstration of the full extent of thrombosis in 
high-risk patients. It is also well suited for diagnosis of 
recurrent thrombosis and asymptomatic disease and as a 
powerful research tool. Lack of widespread availability of 
MRI and cost limit use of MRDTI at present. However, 
as scanners become more plentiful and scanning speed 
increases, costs will decrease and may become similar to 
those of other noninvasive tests. 
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Initial Evaluation of Rectal Bleeding in Young Persons: 


A Cost-Effectiveness Analysis 


James D. Lewls, MD, MSCE; Alphonso Brown, MD; A. Russel Locallo, JD, MS; and J. Sanford Schwartz, MD 


Background: Evaluation of rectal bleeding in young patients is 
a frequent diagnostic challenge. 


Objective: To determine the relative cost-effectiveness of alter- 
native diagnostic strategies for young patients with rectal bleed- 
Ing. 

Design: Cost-effectiveness analysis using a Markov model. 
Data Sources: Probabllity estimates were based on published 


medical literature. Cost estimates were based on Medicare re- 
imbursement rates and published medical literature. 


Target Population: Persons 25 to 45 years of age with other- 
wise asymptomatic rectal bleeding. 


Time Horizon: The patient's lifetime. 
Perspective: Modified societal perspective. 


Interventions: Diagnostic strategies included no evaluation, 
colonoscopy, flexible sigmoldoscopy, barium enema, anosxopy, or 
any feasible combination of these procedures. 


Outcome Measures: Life expectancy and costs. 


Results of Base-Case Analysis: For 35-year-old patients, the 
no-evaluation strategy yielded the least life expectancy. The In- 
cremental cost-effectiveness of flexible sigmoidoscopy compared 





“olorectal cancer is the third most common cause of 
cancer-related death in men and women (1). The 
incidence increases with increasing age, and before 40 
years of age, the risk for colorectal cancer is low t2). The 
disease can be effectively prevented by endoscopic re- 
moval of precancerous adenomatous polyps (2). After 
invasive cancer develops, mortality from colorectal can- 
cer increases with advancing cancer stage at Ciagnosis 
(1). Most medical professional societies recommend 
routine screening with fecal occult blood testing, flexible 
sigmoidoscopy, colonoscopy, or barium enema begin- 
ning at 50 years of age for average-risk patients and 40 
years of age for persons at increased risk (1). 

Rectal bleeding occurs in approximately 20% of the 
population annually (4-9) and most common results 
from benign anal disorders (10-14). However, when 
rectal bleeding is caused by a colorectal neoplasm, expe- 


with no evaluation or with any strategy Incorporating anoscopy 
(followed by further evaluation If no anal disease was found on 
anoscopy) was less than $5300 per year of life gained. A strategy 
of flexible sigmoidoscopy plus barium enema yielded the greatest 
life expectancy, with an incremental cost of $23 918 per addi- 
tional Ilfe-year gained compared with flexible sigmoidoscopy 
alone. 


Results of Sensitivity Analysis: As patient age at presentation 
of rectal bleeding Increased, evaluation of the entire colon became 
more cost-effective. The Incremental cost-effectiveness of flexible 


sigmoidoscopy plus barium enema compared with colonoscopy 
was sensitive to estimates of the sensitivity of the tests. In a 
probabilistic sensitivity analysis comparing flexible sigmoidoscopy 
with anoscopy followed by flexible sigmoidoscopy If needed, the 
middle 95th percentile of the distribution of the Incremental cost- 
effectiveness ratlos ranged from flexible sigmoldoscopy yielding 
an Increased life expectancy at reduced cost to $52 158 per year 
of life gained (mean, $11 461 per year of life saved). 


Conclusions: Evaluation of the colon of persons 25 to 45 years 
of age with otherwise asymptomatic rectal bleeding increases the 
lfe expectancy at a cost comparable to that of colon cancer 
screening. 


Ann Intern Med. 2002;136:99-110. wyrw.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 


dient evaluation may result in earlier detection of the 
neoplasm and reduced cancer-related mortality. Most 
studies examining the risk for colonic neoplasm in pa- 
tients with rectal bleeding have been conducted pre- 
dominantly in patients older than 40 years of age (10, 
11, 15, 16). The probability that rectal bleeding results 
from a colorectal neoplasm is much lower in younger 
patients than in older patients. Many investigators rec- 
ommend evaluation of the entire colon of older adults 
with rectal bleeding (10, 11, 15, 16). Rigorous evalua- 
tion of the potential risks, benefits, and costs of such a 
strategy in younger patients has not been reported. 
Thus, when faced with a young patient with rectal 
bleeding, clinicians must weigh the potential benefits of 
identifying and removing relatively rare but potentially 
fatal colonic neoplasms versus the potential complica- 
tions and costs associated with diagnostic and therapeu- 
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Figure I. Overview of the Markov model. 
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tic tests. We assessed the relative survival and cost-effec- 
tiveness of using alternative diagnostic strategies for 
young persons with otherwise asymptomatic rectal 
bleeding. 


METHODS 

We developed a Markov analytic decision model 
(Figure 1) to'represent the natural history of patients 
with rectal bleeding. The base model consisted of a 35- 
year-old patient presenting with otherwise asymptom- 
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atic rectal bleeding, which we defined as blood in the 
toilet bowl, on the tissue paper, or mixed with stool. A 
patient could follow one of nine strategies: no evalua- 
tion, flexible sigmoidoscopy, air-contrast barium enema, 
flexible sigmoidoscopy and air-contrast barium enema, 
colonoscopy, anoscopy followed by flexible sigmoidos- 
copy, anoscopy followed by air-contrast barium enema, 
anoscopy followed by flexible sigmoidoscopy and air- 
contrast barium enema, or anoscopy followed by 
colonoscopy. The model assumed that patients who un- 
derwent anoscopy were further evaluated by using an- 
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Table 1. Probability Estimates Included in the Model 
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| Variable 
5-year relative survival rate 


With local-stage colorectal cancer 

With regional-stage colorectal cancer 

With advanced-stage colorectal cancer 
Annual mortality from other causes 
Perforation from barlum enema 
Perforation from colonoscopy 
Perforation from flexible sigmoidoscopy 
Hemorrhage after polypectomy 
Perforation from polypectomy 
Die as a result of a perforation 
Prevalence of neoplasmt 


At age 25 y 

At age 35 y 

At age 45 y 
Colonic neoplasm within the reach of flexible sigmoidoscopy 
Relative prevalence of Isolated nonadenomatous polyps 


Increased risk for neoplasms in persons with rectal bleeding 
Proportion of polyps > 9 mm at time of bleeding 

Colonic neoplasm contains invasive cancer 

Cancer Is local stage at time of bleeding 

Cancer is regional stage at time of bleeding 

Symptoms from undiagnosed local-stage cancer 

Symptoms from undiagnosed regional-stage cancer 
Symptoms from undlagnosed distant-stage cancer 

Small polyp advances to large polyp 

Large polyp advances to local-stage cancer 

Prevalence of anal disease§ 

Prevalence of colitis 

Relative risk for colonic neoplasm in patients with anal disease 





Proportion of nonadenomatous polyps within reach of flexible sigmoidoscopy 


Sensttivity of barium enema for small neoplasms 

Sensitivity of barium enema for large neoplasms 

Specificity of barium enema for neoplasms 

Sensitivity of colonoscopy for small neoplasms 

Sensitivity of colonoscopy for large neoplasms 

Sensitivity of colonoscopy for symptomatic cancer 

Sensitivity of flexible sigmoidoscopy for small neoplasms 

Sensitivity of flexible sigmoidoscopy for large neoplasms 

Sensitivity of colorectal cancer screening for polyps or cancer 

Proportion of patients screened with flexible sigmoidoscopy 

Proportion of screened patients entering colonoscopkc surveillance 

Efficacy of cancer surveillance§ 

Proportion of patents with recurrent polyps Identified during survelllance 

New distal adenomas at time of screening In patients with previously isolated 
proximal neoplasm 


Base Estimate (Range) Reference 
0.914* 17 

0.661* 17 

0.085* 17 
Age-specific 18 
0.00005 (0.00001—0.0001) 1 

0.001 (0.0001-0.002) 1 

0.00015 (0.0001--0.0002) 1 

0.006 (0.00001-0.012} 19, 20 
0.003 (0.001-0.005) 19, 21-25 
0.015 (0.001-0.03) 1 

0.005 (0.001-0.01) 26-29 
0.03 (0.01-0.05) 26-29 
0.15 (0.1-0.2) 26-29 
0.80 (0.65-0.90) 1, 30-33 
0.73 (0.0001-2.0) 32-34 
0.70 (0.5-1.0) 35, 36 
2.0 (1.0-3.0) 30, 31, 37, 38 
0.16 (0.10-0.22) 10, 11, 39-41 
0.002 (0.001-0.004) 17 

0.50 (0.3-0.7) 17 

0.25 (0.15-0.35) 17 

0.18 (0.10-0.26) 17, 30, 31 
0.63 (0.46-0.80) 17, 30, 31 
1.00 (1.0-1.0) 17, 30, 31 
0.05 (0.01-0.09) 1, 26, 42° 
0.03 (0.01-0.05) 1, 26, 42 
0.70 (0.5-0.9) 9, 10, 12, 13, 43-46 
0.05 (0.01-0.09) 10, 11, 13, 43-45 
0.60 (0.3-0.9) 11, 12, 47 
0.65 (0.50-0.80) 1 

0.80 (0.70-0.90) 1 

0.83 (0.66-1.0) 1 

0.78 (0.70-0.85) 4 

0.95 (0.90-0.99) 1 

1.00 (1.0-1.0) 1 

0.78 (0.70-0.85) 1 

0.95 (0.90-0.99) 1 

0.75 (0.6-0.9) 1, 32, 33 
0.30 (0.1-0.5) 48 

0.20 (0.1-0.3) 32, 33 
0.995 (0.99-1.0) 1.3 

0.45 (0.3-0.5) 49 

0.50 (0.0-0.5) 32, 33 





* Because of the large sample sizes used in the Surveillance, Epidemiology, and End Results (SEER) program calculations, no variability was assumed for relative survival rates. 


t Neoplasm includes adenomatous polyps and colorectal cancer. 


+ Prevalence of isolated nonneoplastic polyps such as hyperplastic pæyps relative to neoplastic adenomatous polyps. 


§ Anal disease includes hemorrhoids and fissures. 


|| Assumes that 95% of cancers diagnosed during surveillance are local stage, 4.5% are regional stage, and 0.5% are distant stage. 


other test only if anoscopy revealed no apparemt source 
of bleeding (such as hemorrhoids) in the anozectal re- 
gion. The model similarly assumed that patienzs under- 
went barium enema after flexible sigmoidoscopy only if 
sigmoidoscopy had identified no source of bleeding 
other than anal disease. All patients with a colonic neo- 
plasm identified by using flexible sigmoidoscopy or bar- 
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ium enema were assumed to have subsequently under- 
gone colonoscopy. 


Probabllity Estimates 
Table 1 summarizes the source, base-case estimates, 
and ranges for the probability estimates included in the 
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Table 2. Cost Estimates Incorporated In the Model 
r 





Variable Base Estimate (Range), $ 


Flexible sigmoidoscopy without blopsy 174.24 (139.11-223.31) 
Flexible sigmoidoscopy with blopsy 205.08 (163.47-263.28) 
Colonoscopy 606.55 (484.13-777.58) 
Polypectomy 254.04 (203.89-323.66) 


Pathology review of biopsy specimens 
Barium enema 


180.78 (68.74-180.78) 
186.92 (145.70-245.69) 
Care for early-stage cancer 35 000 (25 000-45 000) 
Care for advanced-stage cancer 45 000 (35 000-55 000) 
Care for perforation during dlagnostic procedure 13 032 (13 032-35 000) 
Care for postpolypectomy bleeding 4360 (3000-5000) 








model. After reviewing previous autopsy studies, Koretz 
(26) estimated that the prevalence of colonic neoplasms 
in persons 30 to 39 years of age was 0.04 for men and 
0.02 for women (26). On the basis of studies of rectal 
bleeding in patients of all ages with colorectal cancer and 
polyps (30, 31, 37, 38), we estimated for our analyses 
that patients with rectal bleeding had a twofold in- 
creased prevalence of neoplasms. In addition, on the 
basis of studies of patients of all ages (9, 12, 14, 29), we 
assumed that patients with rectal bleeding patients and 
anal disease (hemorrhoids or anal fissures) identified at 
anoscopy were less likely than patients with rectal bleed- 
ing but without anal disease to have neoplastic lesions. 
In the base-case analysis, we assumed that the prevalence 
of neoplasms in patients with rectal bleeding and anal 
disease was 40% lower than that in patients with bleed- 
ing and no anal disease. Thus, in our base-case analysis, 
70% of the rectal bleeding population was considered to 
have anal disease, and in this group, the prevalence of 
colonic neoplasms was estimated to be 0.036 (1.2 times 
that of the general population); in the 30% of the rectal 
bleeding population with no anal disease, the prevalence 
of colonic neoplasms was considered 0.06 (2.0 times 
that of the general population). The overall prevalence 
of neoplasms in persons with rectal bleeding was esti- 

` mated to be 0.0432 (1.44 times that of the general pop- 
ulation). This estimate is close to the prevalence of 
colonic neoplasms (0.043) reported in an endoscopic 
study of young persons with rectal bleeding (27). The 
Appendix shows the formula that we used to calculate 
the prevalence of neoplasms. 

Several investigators have previously estimated the 
time required for benign adenomas to become invasive 
cancer (1, 26, 42). In our model, we divided neoplasms 
into small adenomas (diameter < 10 mm), large adeno- 
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mas, and invasive cancer. We assumed a constant annual 
probability that small adenomas would advance to large 
adenomas and that large adenomas would advance to 
cancer. By using the base-case estimates, we determined 
that approximately 9% of polyps present at the time of 
bleeding would progress to cancer in 10 years and that 
approximately 22% would progress in 20 years. Simi- 
larly, in the base case, the incidence of cancer diagnosed 
in the no-evaluation group was 2.1 times the expected 
rate for the U.S. population at 5 years and subsequently 
decreased toward normal (17). 


Cost Estimates 

The model used a modified societal perspective by 
including all direct medical costs (Table 2) regardless of 
who incurred the cost. Indirect costs, such as time lost 
from work, were not included. For the direct costs of 
diagnostic procedures, including physician and facility 
fees, we assumed that procedures were performed in an 
outpatient setting. We estimated the physician fees on 
the basis of the median fees for U.S. physicians for 
2000. We based the ranges for sensitivity analyses on the 
maximum and minimum physician fees and based facil- 
ity fees on the national average allowable charge by 
Medicare for 1998 (Gant G. Personal communication). 
In determining the cost of a surveillance colonoscopy, 
we assumed that 45% of patients would require 
polypectomy (49). We estimated the cost of caring for 
patients with colorectal cancer on the basis of a recent 
National Cancer Institute-sponsored study (50) of the 
costs of treating patients in the Kaiser Foundation 
Health Plan. All costs for treating colorectal cancer were 
assumed to be incurred during the first year after diag- 
nosis. The cost for pathology review of biopsy specimens 
and the costs for the management of perforations and 
bleeding after polypectomy were based on a recent cost- 
effectiveness model that used Medicare reimbursement 
rates (51). We did not include the cost of office visits for 
rectal bleeding or for anoscopy because we assumed that 
these costs would be incurred regardless of treatment 
strategy (the model begins after the initial office visit). 
We applied a 3% discount rate to costs and benefits (52). 


Additional Assumptions Included in the Model 

In the model, we did not account for the progres- 
sion of new polyps over time, although we did account 
for the occurrence of new polyps identified in patients 
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undergoing cancer screening. On the basis of current 
understanding of the adenoma—carcinoma sequence, a 
new polyp probably would not advance to invasive can- 
cer more rapidly than a polyp present at the time of 
bleeding. Thus, the model depicted the effect o7 the 
diagnostic strategies on the natural history of the palyps 
and cancers present at the time of first bleeding. 

The model assumed that all patients with bleeding 
secondary to colitis would undergo colonoscopy in the 
first 2 years of symptoms as a result of persistent or 
worsening symptoms or as follow-up to flexible sigmoid- 
oscopy or barium enema. 

The model assumed that without therapy, local- 
stage cancer would advance to regional-stage cancer 
within 2 years and that regional-stage cancer would ad- 
vance to distant-stage cancer within 1 year. The model 
also assumed that all cases of advanced-stage cance- were 
diagnosed during the first year as a result of screen_ng or 
symptoms. 

The model assumed that screening with flexible sig- 
moidoscopy would be offered every 5 years, beginning 
at age 50 years, but assumed that only some patients 
would agree to undergo screening. We assumed that 
surveillance colonoscopy was performed every £ years 
after the diagnosis of adenomatous polyps or cancer. 


Quallty of Life 

We did not assign quality-of-life estimates to the 
different health states in the primary model because lim- 
ited data were available. However, in sensitivity analyses, 
we assumed that during the first 5 years after diagnosis, 
quality of life would decrease by 5% for patiencs with 
local or regional cancer and would decrease by 22% for 
patients with distant cancer. 


Analysls 

We report the results of the cost-effectiveness analy- 
ses as incremental cost-effectiveness, which we defined 
as the increase in cost necessary to yield a 1-year _ncrease 
in survival compared with the alternative strategy. We 
performed one-way sensitivity analyses across te range 
of variables in the model and performed two-way anal- 
yses to examine the relationship of test sensitivity on the 
incremental cost-effectiveness ratio. 

We used a Monte Carlo simulation to examine the 
variability in the incremental cost-effectiveness ratios 
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while allowing all probability estimates to vary simulta- 
neously. In this analysis, we performed 1000 trials. In 
each trial, the values for each probability variable were 


- sampled once from across the full range of potential 


values. The logit normal distribution was assumed. for 
probabilities. An infinite number of persons were then 
simulated for each trial to obtain the mean cost and 
effectiveness values for the trial. We then calculated the 
mean, standard deviation, and range of the middle 95th 
percentile (from the 2.5th to the 97.5th percentiles) for 
the distribution of incremental cost-effectiveness ratios. 
Because costs of procedures tend not to vary within a 
single location, we used fixed cost estimates in these 
analyses. 

For the analyses, we used the following software: 
Data 3.5 and Data 4.0 Pro Beta, version 6 (Treeage 
Software, Inc., Williamstown, Massachusetts); Stata 6.0 
(Stata Corp., College Station, Texas); and Microsoft Ex- 
cel, version 5.0 (Microsoft Corp., Redmond, Washing- 
ton). 


RESULTS 

Figure 2 shows the results of the base-case analysis. 
A strategy of no evaluation offered the least life expect- 
ancy. The greatest life expectancy was achieved by per- 
forming colonoscopy or barium enema plus flexible sig- 
moidoscopy for all patients. Colonoscopy or barium 
enema plus flexible sigmoidoscopy yielded an absolute 
increased life expectancy of 0.089 and 0.095 years, re- 
spectively, and 0.034 and 0.036 discounted years, re- 
spectively, compared with no evaluation. These strate- 
gies also yielded an increased life expectancy of 0.020 
and 0.026 years (0.007 and 0.010 discounted years), 
respectively, compared with flexible sigmoidoscopy. All 
strategies incorporating anoscopy yielded greater life ex- 
pectancy than no evaluation but lower life expectancy 
than strategies that visualized all or part of the colon. 
Similarly, for the base case, all strategies incorporating 
diagnostic visualization of the entire colon increased life 
expectancy compared with diagnostic strategies that vi- 
sualized only part of the colon. 

In one-way sensitivity analyses, the optimal strategy 
for maximizing life expectancy was relatively insensitive 
to the variables included in the model. As the probabil- 
ity that a neoplasm was located in the distal colon in- 
creased, the effectiveness of flexible sigmoidoscopy also 
increased; as the probability that a lesion is in the distal 
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Figure 2. Cost-effectiveness of strategies for the evaluation of rectal bleeding In the base-case analysis. 
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The figure includes the discounted lifetime cost and expected survival per patient for each of the alternative strategies examined. Incremental cost- 

effectiveness ratios are equal to the slope of the line between any two points and can be calculated from the data at the bottom of the figure. No evaluation 

offered the shortest life expectancy, and a strategy of flexible sigmoidoscopy plus barium enema offered the greatest life gaara All strategies using 
pati 


anoscopy followed by further evaluation if needed resulted in reduced life expectancy compared with all strategies in which 


of the colon with endoscopy or barium enema. 


colon approached 83%, the effectiveness of flexible sig- 
moidoscopy became similar to that of barium enema. 
Moreover, the effectiveness of barium enema was similar 
to that of colonoscopy when the sensitivity of barium 
enema was equal to that of colonoscopy. 

As can be computed from data in Figure 2, the 
incremental cost-effectiveness of flexible sigmoidoscopy 
compared with no evaluation or with any strategy incor- 
porating anoscopy (followed by further evaluation if no 
anal disease was found) was less than $5300 per year of 
life gained. Compared with flexible sigmoidoscopy, the 
incremental cost-effectiveness of colonoscopy was 
$50 193 per year of life gained. Similarly, compared 
with flexible sigmoidoscopy, the incremental cost-effec- 


104| 15 January 2002| Annals of Internal Medicine| Volume 136 * Number 2 





ents undergo evaluation 


tiveness of flexible sigmoidoscopy plus barium enema 
was $23 918 per year of life gained. 

Because the prevalence of colonic neoplasms in- 
creases with age, we examined the incremental cost- 
effectiveness ratios for persons 25, 35, and 45 years of 
age. As shown in Table 3, in an incremental cost- 
effectiveness comparison of each strategy relative to the 
next most effective strategy, incremental cost-effective- 
ness decreased with increasing age. For persons 25 years 
of age, the incremental cost-effectiveness of colonoscopy 
compared with flexible sigmoidoscopy was nearly 
$275 000 per year of life gained. In contrast, for persons 
45 years of age, colonoscopy cost only $9360 per year of 
life gained compared with flexible sigmoidoscopy. 
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Our estimates were relatively insensitive to the vari- 
ables in the model. In one-way sensitivity analyses com- 
paring the strategy of flexible sigmoidoscopy with ano- 
scopy plus flexible sigmoidoscopy (if anal disease was 
not identified on anoscopy), incremental cost-effective- 
ness increased by 50% or more only for the discount 
rate, the annual probabilities of progression of small and 
large adenomas, the probability that a neoplasm was ir 
the distal colon, and variables that contributed to the 
estimated prevalence of colonic neoplasms (the preva- 
lence of colonic neoplasms in the general population, 
the relative risk for neoplasms in persons with anal dis- 
ease, and the relative risk for neoplasms in the persons 
with bleeding). In all cases, a comparison of the incre- 
mental cost-effectiveness of flexible sigmoidoscopy with 
that of anoscopy followed. by flexible sigmoidoscopy if 
anal disease was not identified was less than $30 090 per 
year of life gained. One-way sensitivity analyses campar- 
ing flexible sigmoidoscopy to colonoscopy or to flexible 
sigmoidoscopy followed by barium enema if needed also 
demonstrated that the model was most sensitive to vari- 
ables that predicted the prevalence of colonic neoplasms 
in persons with rectal bleeding. The highest incremental 
cost-effectiveness ratios were obtained when we used our 
lowest estimate for the prevalence of colonic neoplasms 
in the general population. In this case, the incremental 
cost-effectiveness ratio in comparisons between Hexible 
sigmoidoscopy and colonoscopy and between ‘exible 
sigmoidoscopy and flexible sigmoidoscopy followed by 
barium enema if needed were $177 721 and $33 060 
per year of life gained, respectively. 

The comparison of a strategy of colonoscopy versus 
flexible sigmoidoscopy plus barium enema was sensitive 
to estimates of the sensitivity of these tests. When we 
used the maximal estimates of sensitivity of coloroscopy 
and the minimal estimates of sensitivity of barium en- 
ema, colonoscopy yielded the greatest life expectancy, at 
an incremental cost of $59 391 per year of life gained. 


To further examine the variability in the model due 
to uncertainty surrounding the probability estimates, we 
performed a probabilistic sensitivity analysis. In compar- 
ing the strategy of flexible sigmoidoscopy with anoscopy 
followed by flexible sigmoidoscopy if needed (Figure 3), 
the mean incremental cost-effectiveness (SD) was 
$11 461 + $14 773 per year of life saved. The middle 
95th percentile of this distribution of the incremental 
cost-effectiveness ratios ranged from flexible sigmoidos- 
copy yielding an increased life-expectancy at reduced 
cost to $52 158 per year of life gained. In a comparison 
of flexible sigmoidoscopy with flexible sigmoidoscopy 
followed by barium enema if needed, the mean incre- 
mental cost-effectiveness was $49 574 per year of life 
gained. The middle 95th percentile extended from 
$1528 per year of life to $233 667 per year of life 


gained. 


Discussion 

Because of the high frequency of isolated proximal 
neoplasms, evaluation of the entire colon is recom- 
mended for patients older than 50 years of age with 
rectal bleeding (10, 11, 15, 16). Moreover, there is 
growing support for routine screening with colonoscopy 
in average-risk patients beginning at 50 years of age and 
earlier in patients at increased risk for colorectal cancer 
(1, 32, 33, 51, 53). Our study supports these recom- 
mendations by demonstrating that for patients at least 
45 years of age with rectal bleeding, colonoscopy is a 
very cost-effective diagnostic strategy. 

Because most young persons with bleeding do not 
have colonic neoplasms, physicians may believe that 
risks, inconvenience, and costs of diagnostic procedures 
outweigh potential benefits. In addition, physicians may 
consider an evaluation complete if anal disease is iden- 
tified on anoscopy. However, the presence of anal dis- 
ease does not rule out synchronous colorectal neoplasms 


Table 3. Incremental Cost-Effectiveness as a Function of Patient Age* 








Incremental Cost-Effectiveness Comparison 


Anoscopy followed by flexible sigmoidoscopy If needed vs. no evaluation 


Flexible sigmoidoscopy vs. anoscopy followed by flexible sigmoidoscopy if needed 
Flexible sigrnokdoscopy followed by barium enema if needed vs. flexible sigmoidoscopy 


Colonoscopy vs. flexible sigmoidascopy 


Cost-Effectiveness according to Patient Age 





25 y 35 y 45y 
12 018 832 Dominant 
35 187 5226 Dominant 
116 195 23 918 3858 
272 877 50 193 9360 





* Dominant means that a strategy costs less and yields greater survival. 


wew.annals.org 


15 January 2002] Annals of Internal Medicine | Volume 136 * Number 2/105 





ARTICLE Evaluation of Rectal Bleeding 


Figure 3. Multiway probabilistic sensitivity analysis comparing flexible sigmoidoscopy in all patients with a strategy of 
anoscopy followed by flexible sigmoidoscopy if anal disease is not identified on anoscopy. 
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The multiway analysis allowed all probability variables to vary simultaneously across the full range of values examined. The plotted values represent the 
incremental cost-effectiveness ratio from 1000 trials. The ellipse shows the middle 95th percentile of this distribution (from the 2.5th to the 97.5th 
percentiles). The mean incremental cost-eftectiveness ratio (*SD) was $11 461 + $14 773 per year of life saved. Only 2.5% of the values exceeded 


$52 158 per year of life gained. 


(11, 28, 29). Furthermore, studies demonstrate poor 
ability of physicians to distinguish which patients with 
rectal bleeding have colonic neoplasms and which have 
only benign anal diseases on the basis of patient history 
and physical examination alone (10-12). We feel that 
our model includes all viable diagnostic options after 
routine history and physical examination, including the 
intermediate option of performing anoscopy as part of a 
routine office visit for rectal bleeding. Our model dem- 
onstrates that under almost all reasonable conditions, 
evaluation of the colon in young patients with rectal 
bleeding, regardless of the findings on anoscopy, will 
increase life expectancy. 

Few studies have specifically addressed the cost- 
effectiveness of evaluating rectal bleeding. In a predom- 
inantly older population, Fine and colleagues (28) esti- 
mated that for use as an initial test, colonoscopy cost less 
and was safer than flexible sigmoidoscopy. In our model, 
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the cost-effectiveness of evaluating the entire colon im- 
proved with increasing age. For patients 35 years of age 
or older, the cost-effectiveness of evaluation of the entire 
colon compared with evaluation by using flexible sig- 
moidoscopy was comparable to that of repeated screen- 
ings for colorectal cancer (1, 51, 54, 55). However, for 
25-year-old patients, our model estimated that colonos- 
copy cost more than $270 000 per year of life gained 
compared with flexible sigmoidoscopy. Thus, in the set- 
ting of limited health care resources, some people may 
perceive that the incremental cost-effectiveness of evalu- 
ating the entire colon is justified only for patients 35 
years of age or older. 

In our model, the absolute increase in life expect- 
ancy for the entire cohort was small, measured in terms 
of days and weeks. As is typical of cost-effectiveness 
analyses (56), this seemingly small benefit reflects a large 
benefit in small numbers of patients who avoid dying of 
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cancer and no measurable benefit in a large number of 
patients. For example, our model estimates that the 
prevalence of undiagnosed colorectal cancer at the time 
of presentation was only 1 in 11 574 patients. Dzspite 
this low prevalence of cancer at the time of bleeding, in 
our base-case model, a strategy of flexible sigmoidascopy 
in all patients would have prevented 7.6 cases of colo- 
rectal cancer per 1000 patients over the patients’ lifetime 
as a result of detection and removal of precancerous 
adenomatous polyps. 

An important aspect of cost-effectiveness models is 
the identification of variables for which more precise 
estimates are needed. Our model was most sensitive to 
estimates of the prevalence of colonic neoplasms in pa- 
tients with rectal bleeding and the rate of adenoma pro- 
gression. We estimated a baseline prevalence of colonic 
neoplasms of 0.0432 in persons with rectal bleeding. A 
review of autopsy studies suggested that the prevalence 
of colonic neoplasms in persons 30 to 39 years of age 
was approximately 0.03 (26). Endoscopic studizs also 
support our estimate (27-29). For example, Acosta and 
coworkers (27) found adenomatous neoplasms ir. 4.3% 
(12 of 280) of patients younger than 40 years of age 
with rectal bleeding or occult gastrointestinal bleeding 
(27). In contrast, Fine and colleagues (28) found adeno- 
matous polyps or cancer in 19% (11 of 58) of patients 
younger than 40 years of age with rectal bleeding. Our 
assumed prevalence is therefore relatively conservative. If 
we have slightly overestimated the prevalence of zolonic 
neoplasms, the magnitude of this error remains small. 
For example, if the true prevalence of neoplasms in the 
general population at 35 years of age is 0.02 instead of 
our estimate of 0.03, the incremental cost-effec-iveness 
ratio comparing flexible sigmoidoscopy with no evalua- 
tion would only increase from $2864 to $6144 per year 
of life gained. Similarly, when comparing a stretegy of 
flexible sigmoidoscopy plus barium enema to flexible 
sigmoidoscopy alone, the incremental cost-effectiveness 
ratio would only increase from $23 918 to $38 574 per 
year of life gained. 

Modeling of strategies to prevent colorectal cancer 
requires an estimation of the natural history of benign 
polyps. We have assumed constant annual prokabilities 
of transition from small to large polyps and frem large 
polyps to locally invasive cancer. Our estimates are, 
again, relatively conservative compared with otber mod- 
els (1, 42). Our base-case model predicts that 9% and 
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22% of the polyps initially present will progress to in- 
vasive cancer by 10 years and 20 years, respectively. 
Thus, while our model appears to be sensitive to this 
estimate, a true transition probability lower than our 
base case is unlikely. Regardless, further research defin- 
ing the prevalence and natural history of colonic neo- 
plasms in this population is warranted because selection 
of the most cost-effective diagnostic strategy depends on 
these measures. 

The diagnostic strategies evaluated in our model ex- 
hibit good levels of diagnostic sensitivity (1). Endo- 
scopic tests are more sensitive at detecting small lesions 
than barium enema (1, 57). Most studies find barium 
enema or barium enema plus flexible sigmoidoscopy ad- 
equate to detect large adenomas (1, 58—60). More re- 
cently, the National Polyp Study (57) reported poor 
sensitivity of air-contrast barium enema, even for large 
polyps. The authors of that study noted that ‘barium 
enema was less sensitive for adenomas in the left than in 
the right colon, further emphasizing the additive benefit 
of flexible sigmoidoscopy to barium enema. Thus, in 
choosing a diagnostic strategy for persons with rectal 
bleeding, physicians should consider the operating char- 
acteristics of the diagnostic tests as performed at a spe- 
cific institution. 

Our cost estimates are based on Medicare re- 
imbursement rates and include facility fees. If proce- 
dures such as flexible sigmoidoscopy are performed 
without an associated facility fee, the incremental cost 
per year of life gained with more expensive strategies 
would be even greater. Similarly, in health care systems 
that require gastroenterology consultation before 
colonoscopy, flexible sigmoidoscopy or barium enema 
would be more cost-effective. In contrast, in health care 
systems that have costs lower than our estimates, the 
incremental cost per year of life gained would be even 
lower than we have calculated. We did not include the 
cost of initial primary care office visits because these 
occur before the decision model begins. However, if 
evaluation. of the colon results in reduced rates of sub- 
sequent visits for continued bleeding, these strategies 
will be even more cost-effective. 

Our cost estimates were somewhat lower than those 
used in recent cost-effectiveness models (51, 54). Use of 
much higher costs for sigmoidoscopy and colonoscopy, 
similar to those used by Frazier and cowokers (54), did 
not appreciably change our conclusions for persons 35 
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or 45 years of age. However, when costs are high, the 
optimal strategy for persons 25 years of age may be 
anoscopy followed by flexible sigmoidoscopy only if anal 
disease is not identified on anoscopy. Using costs similar 
to those used by Frazier and coworkers, we found that 
the incremental cost-effectiveness of anoscopy followed 
by flexible sigmoidoscopy (if needed) compared with no 
evaluation was $21 303 per year of life gained. Perform- 
ing flexible sigmoidoscopy in all 25-year-old patients in- 
stead of only patients in this age group without evidence 
of anal disease on anoscopy cost an additional $59 206 
per year of life gained. Thus, the most cost-effective 
strategy depends on patient age, the cost of the proce- 
dures, the specialist involved, and the perspective of the 
decision maker. 

In designing the cost-effectiveness model, we elected 
to focus on the risk for colorectal cancer, since of the 
potential causes for rectal bleeding, this is the diagnosis 
with the greatest risk for death. We did not incorporate 
into our primary model all potential benefits of estab- 
lishing the cause of rectal bleeding or the effect of colo- 
rectal cancer on quality of life. The quality of life of 
patients with colorectal cancer is generally worse than 
that of patients without colorectal cancer. Incorporating 
quality-of-life estimates would make strategies thar min- 
imize the risk for colorectal cancer appear more cost- 
effective. For example, in our sensitivity analyses that 
assumed a reduced quality of life with cancer, the incre- 
mental cost-effectiveness of evaluation with flexible sig- 
moidoscopy relative to no evaluation in a 35-year-old 
patient decreased from $2864 to $2734 per year of life 
gained. As with quality of life with colorectal cancer, 
had we incorporated the utility of other diagnoses (for 
example, colitis), evaluation of the colon would appear 
even more cost-effective. 

Our model supports previous recommendations 
that persons older than 50 years of age with rectal bleed- 
ing undergo evaluation of the entire colon (10, 11, 15, 
16, 28). Evaluation of younger patients with rectal 
bleeding can be expected to increase the average life 
expectancy in a cost-effective manner as well. For pa- 
tients in their mid-30s and older, evaluation of the en- 
tire colon appears to yield the greatest life expectancy at 
an incremental cost comparable to that of other widely 
used screening strategies. For patients in their mid-20s 
and younger, flexible sigmoidoscopy alone or anoscopy 
followed by flexible sigmoidoscopy only in those pa- 
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tients without anal disease identified at anoscopy may be 
more cost-effective than evaluation of the entire colon. 
Selection of the most cost-effective diagnostic approach 
also depends on the sensitivity of each of the diagnostic 
procedures and the prevalence, distribution, and natural 
history of colonic neoplasms in persons with bleeding. 
Future research should precisely quantify the distribu- 
tion and prevalence of colonic neoplasms in young pa- 
tients with rectal bleeding and should evaluate the nat- 
ural history of adenomatous polyps. 


APPENDIX 
The prevalence of colonic neoplasms in our model was cal- 


culated as follows: 


Prevalence of neoplasms 


= (Py X (= Pa) + URRA X Py) X Pa) 


Pa = Prevalence of anal disease; Py = Prevalence of neo- 
plasms in persons without anal disease; RR, = relative risk for 
colonic neoplasms in patients with rectal bleeding and anal dis- 
ease compared with patients with rectal bleeding and no anal 
disease; RR, X Pa = prevalence of neoplasms in patients with 
anal disease. 

The number of cancers prevented over the lifetime of a 
patient cohort was estimated from the Markov model. For each 
cycle of the model, we determined the probability that cancer 
would be diagnosed in a patient. These probabilities were then 
summed to determine the cumulative probability of newly diag- 
nosed cancer over an average patient's lifetime. This probability 
was then converted to the cumulative incidence for a cohort of 
1000 patients by multiplying the probability estimate by 1000. 
The difference in the cumulative incidences for patients in the 
flexible sigmoidoscopy group and the no evaluation group repre- 
sents the number of cancers prevented over the lifetime of 1000 
patients by using the strategy of flexible sigmoidoscopy. 
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Profiling Care Provided by Different Groups of Physicians: Effects of 
Patient Case-Mix (Bias) and Physician-Level Clustering on Quality 


Assessment Results 


Sheldon Greenfield, MD; Sherrie H. Kaplan, PhD, MPH; Richard Kahn, PhD; John Ninomiya, MS; and John L. Griffith, PhD 


Background: Patient characteristics (case-mix blas) and physi- 
cian-level variation (clustering) are often overlooked in profiling 
the quality of care provided by different groups of plrsictans, 
such as specialties. 


Objective: To examine the effect of case-mlx bias and physi- 
clan-level clustering on differences in quality of dlabetes care 
between specialty groups participating In the American Diabetes 
Assoclation’s Provider Recognition Program. 


Design: Retrospective record review of both process and out- 
come measures over 1 year and a cross-sectional patlen: survey. 
The sample included 29 solo and group practice sites in diverse 
regions of the United States. Of the 29 sites, 15 were endocri- 
nology sites and 14 were primary care sites. 


Patients: 1750 adults with diabetes, 


Measurements: Process measures Included frequency of hemo- 
globin A,,, lipid, and urine protein testing; blood pressure mea- 
surement; and foot and eye examinations. Outcome -neasures 
included A,. level, blood pressure, lipid levels, anc patient 
satisfaction. Patlent case-mix variables Included age, sex, 


health status, level of education, ethnic minority status, and 
duration of diabetes. 


Results: Unadjusted differences between endocrinologists and 
generalists were statistically significant for most process and out- 
come measures. Inclusion of patient case-mix variables reduced 
the statistical significance of specialty differences for some quality 
measures. After accounting for the substantial physiclan-level 
clustering, observed differences between specialties were no 
longer statistically significant for any of the quality measures 
except patient satisfaction. 


Conclusions: The findings underscore the Importance of design- 
Ing physiclan profiling studles with sufficient power to account for 
physician-level variation (clustering) as well as patient case-mix. 
Studies that are not designed with both suffictent numbers of 
physiclans and patients per physician may distort differences in 
quality of care between physician groups. 
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dentification of physician characteristics associated 

with optimal management of chronic disease could 
serve as the basis for designing quality improvement in- 
itiatives. However, assessment of the quality of care pro- 
vided by physicians with different characteristics (for ex- 
ample, generalists vs. specialists, male vs. female, or 
those in health maintenance organizations vs. those with 
fee-for-service arrangements) presents a unique set of 
methodologic problems that stem from the rature of 
outpatient medicine. First, if older or sicker patients 
with multiple diseases have different needs for health 
care services and different health outcomes independent 
of the quality of care they receive, physicians who see 
such patients may appear to provide lower quality of 
care than do those who see younger patients with less 
comorbid disease. Accounting for these patient charac- 
teristics (that is, avoiding case-mix bias) is therefore an 
essential feature of fair and accurate comparisors of phy- 
sicians’ quality of care. 


Second, patients with specific characteristics (such 
as age, sex, or health problems) choose and remain with 
physicians who have specific characteristics (such as age, 
sex, specialty training, proximity, or practice style). Pa- 
tients in a physician’s practice (or even those seen by a 
small group of physicians practicing together) might 
therefore “cluster,” that is, be more like each other and 
differ from patients who are drawn to another physi- 
cian’s practice. Thus, patients are not independent ob- 
servations, as assumed by standard statistical techniques. 
While also inherent in any unit or “cluster” being com- 
pared (such as a health plan, a hospital, or a state), the 
smaller and more homogenous the unit (for example, 
the individual physician’s office practice as opposed to a 
hospital), the greater the potential for a clustering prob- 
lem (1). Accounting for physician-level clustering is 
therefore another key feature of scientifically sound pro- 
filing of physicians’ quality of care. 

Finally, to be reliable for profiling at the physician 
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level, quality-of-care measures must be chosen that reg- 
ister the physician’s style, or “thumbprint.” For exam- 
ple, measures of the process of medical care (such as test 
ordering or interpersonal behavior) are more directly 
under the physician’s control and are therefore more 
likely than some outcome and utilization measures to 
register the physician’s thumbprint (1, 2). To detect 
physician style reliably, a sufficient number of patients 
per physician must be sampled. 

Although these methodologic issues have been rec- 
ognized in the design and analysis of randomized trials 
(1, 3, 4), attempts to address both patient case-mix and 
physician-level clustering in observational studies of 
quality-of-care assessment have been limited (2, 5-12). 
As part of a continuing effort to draw attention to qual- 
ity of care, the American Diabetes Association (ADA) 
developed the Provider Recognition Program to ac- 
knowledge physicians who provide high-quality diabetes 
care. To illustrate the effects of patient characteristics 
and physician-level clustering on quality assessment re- 
sults among patients with diabetes, we used ADA Pro- 
vider Recognition Program data to compare two groups 
of physicians, in this case generalists and specialists, 
whose results were expected to differ (7, 13). 


METHODS 
Definitions 

“Groups of physicians” refers to physicians who 
share a characteristic, such as specialty; it does not des- 
ignate a collection of physicians practicing together. 
“Site” or “practice” refers to the office setting, as in “solo 
or group practice” or “endocrinologist practices,” not to 
the behavior of physicians (as in “practice patterns”). 
We use a broad definition of “case-mix” that includes 
such patient characteristics as age, sex, level of educa- 
tion, and health status. “Physician-level clustering” re- 
fers to the variation in any measurements (patient char- 
acteristics or quality-of-care measures) associated with 
the physician. In this study, it reflects the extent to 
which rates of performance of quality measures differ 
between physicians within a specialty. The effect of this 
clustering is summarized by the inflation factor (also 
called “design effect” [1]), which is the ratio of estimated 
variances of differences between specialty groups, with 
and without adjustment for clustering (see Glossary). 
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Site Selection and Patient Sampling 

A convenience sample of 15 managed care plans, 10 
clinics, and 6 endocrinology practices responded to a 
nationwide ADA solicitation to participate in a diabetes- 
related quality-of-care study. Seven of the 15 managed 
care plans agreed to recruit physicians. All 10 clinics and 
all 6 of the endocrinology practices agreed to have some 
or all of their physicians participate. Thirty-one practice 
sites that included a total of 63 physicians agreed to 
participate in the study. Of these 31 sites, 2 dropped out 
because of the burden of data collection. 

Each participating practice self-reported specialty of 
the practice. To avoid misclassification of practices, the 
investigators verified specialty. Physicians at each partic- 
ipating practice were asked to submit data only for those 
patients for whom they provided the principal diabetes 
care. 

To maximize the reliability of physician-level qual- 
ity measures, approximately 35 patients per site were to 
be sampled. All but 3 practice sites recruited 27 or more 
patients; the average number of patients sampled per site 
was 67. All patients received most of their diabetes care 
at the practice site. Practice sites recruited consecutive 
patients starting at an index date. 


Data Collection 

Clinical data were abstracted from medical records 
for all visits to participating physicians in the 12 months 
immediately preceding the index date. The care assessed 
was delivered between October 1994 and July 1996. 
Following detailed ADA specifications, personnel at 
each practice site abstracted study measures from pa- 
tients medical records. Abstraction by sites was deter- 
mined to agree with expert ADA personnel by perform- 
ing duplicate abstraction at two participating practices. 

A survey to collect patient case-mix variables and 
ratings of interpersonal care was also administered at the 
time of recruitment. A majority of patients (69%) re- 
turned the survey by mail; the remainder (31%) com- 
pleted the survey in the physician’s office. The method 
of survey administration did not affect the variables an- 
alyzed. Completed patient surveys were obtained from 
1258 (73.5%) patients. Compared with responders, 
nonresponders had a higher mean hemoglobin A,, level 
(0.091 [9.1%] vs. 0.087 [8.7%]), had had diabetes for 
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less time (10.8 vs. 14.3 years), and fewer received most 
of their care from an endocrinologist (68% vs. 73%). 
Since clinical measures not found in the medical 
record were scored as not performed rather than as miss- 
ing, none of these measures was imputed. Missing data 
from the survey exceeded 5% for only four variables. 
Values were imputed for single-item measures by using 
Hot-Deck (14); multi-item scales were imputed by us- 
ing each respondent’s average of completed items for 
those completing at least 50% of scale items. Although 
multiple imputation methods are available, a single im- 
putation procedure for missing data was chosen for this 
project in order to focus on the issues of clustering and 
case-mix, apart from additional sources of variability. 


Measures 

A panel of experts recruited by the ADA identified 
process and outcome measures that together defined a 
comprehensive evaluation of quality of care for diabetes. 
These measures were lipid profile (frequency cf mea- 
surement and levels of total cholesterol, high-density 
lipoprotein cholesterol, low-density lipoprotein choles- 
terol, and triglycerides), dilated eye examination (a note, 
report, or letter from a physician or optometrist docu- 
menting the date of the examination, or a dated photo- 
graph of the retina), foot examination (reference to a 
visual inspection or sensory examination of the feet), 
blood pressure, urinalysis or any test for urinary protein 
(such as 24-hour collection or dipstick protein testing), 
and self-monitoring of blood glucose (any mention of 
patient-collected blood glucose values and any mention 
of patient self-adjustment of diet or treatment on the 
basis of blood glucose results). 

Glycated hemoglobin was recorded as hemoglobin 
A,, or total glycated hemoglobin. Total glycated hemo- 
globin values were converted to hemoglobin A,. values. 
For items that appeared more than once during the 
study year, the most recent value recorded was used. 

Satisfaction with care was measured by using four 
well-tested survey items, rated on a five-point scale from 
“excellent” to “poor” (15): personal manner of the 
health care provider, overall diabetes care, explanation of 
laboratory results, and how well questions were an- 
swered. The proportion of “excellent” scores was used in 
the analysis. Self-reported health status was measured by 
using a single five-point rating scale from “excellent” to 
“poor.” This item has been shown to reflect the sum- 
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mary of diabetes complications and comorbid condi- 
tions (16). 


Statistical Analysis 

All data were analyzed by using SAS software (17). 
We used univariate analysis to examine frequency distri- 
butions and variability in study measures. Derived vari- 
ables from the patient survey were tested for internal 
consistency reliability by using the Cronbach æ value; 
reliability coefficients exceeded 0.70 for all study mea- 
sures. Characteristics of respondents and nonrespon- 
dents were compared by using tests for continuous 
variables and chi-square tests for proportional variables. 

For each process and outcome measure, regression 
models were used to calculate estimated odds ratios and 
95% Cls comparing the two specialties. Odds ratios 
were estimated from regression models with no adjust- 
ments, inclusion of patient case-mix only, inclusion of 
physician-level clustering only, and inclusion of both 
case-mix and physician-level clustering. Although the 
odds ratio may not be the optimal metric when perfor- 
mance rates are extremely high or low (18, 19), we used 
odds ratios only to illustrate the effects of patient case- 
mix bias and physician-level clustering on specialty com- 
parisons. Models were adjusted for patient age, level of 
education, ethnic minority status, sex, duration of dia- 
betes, treatment with insulin, and health status. Health 
status and education were entered as continuous vari- 
ables. Crude and covariate-only adjusted estimates were 
obtained from logistic regression models. 

Generalized estimation equations (20) were used to 
investigate the additional effect (beyond case-mix bias) 
of physician-level clustering on significance testing. This 
effect, summarized by the inflation factor, is derived 
from the covariate-adjusted model and the full model 
with both covariate and cluster adjustments. It reflects 
the proportional decrease (or increase) in sample size 
required to see statistically significant differences be- 
tween the groups being compared given the extent of 
clustering of patients by physician. It can be written as 
IF = 1+ (2 — 1) X p, where /F is the inflation fac- 
tor, p is the intraclass correlation coefficient, and n is the 
number of patients seen per physician. The intraclass 
correlation coefficient measures how similar patients are 
within practices and how different they are from pa- 
tients in other practices (21). In this study, after adjust- 


15 January 2002) Annals of Internal Medicine| Volume 136 * Number 2/143 














ARTIC x Methodologic Issues in Physician Profiling 


Table 1. Proportion of Patients Conforming with Process and Outcome Measures, by Specialty and Unadjusted for 


Patient Characteristics 








f : 
Quality Measure Patients of Patients of Difference P Value 
Endocrinologists Generalists (95% Cl) 
(n = 1250) {n = 500) 
2? percentage points 
Process measure* 
Hemoglobin A4. measurement 90 79 11 (6 to 14) <0,001 
Lipid measurement 45 51 ~6(~11 to 0) 0.042 
Urine protein measurement 58 42 16 (12 to 22) <0.001 
Blood pressure 91 92 -1 (~2 to 3) 70.2 
Eye examination 44 34 7 (2 to 12) 0.008 
Foot examination 75 54 21 (16 to 26) <0.001 
Self-measurement of blood glucose 83 73 10 (6 to 15) <0,001 
Outcome 
Hemoglobin A,, value < 0.10 (<10.0%)t 79 76 3 (1 to 8) 0.153 
Hemoglobin A,, value < 0.08 (<8.0% 38 32 6 (1 to 12) 0.029 
Total cholesterol level < 5.18 mmol/L (<200 mg/dL) 46 43 3 (-4 to 9) 0.2 
Low-density lipoprotein cholesterol level < 3.37 
mmol/L («130 mg/dL) 51 58 -7 {~14 to 0) 0.063 
High-density lipoprotein cholesterol levelt 58 51 7 (0 to 14) 0,046 
Triglyceride level < 2,26 mmol/L (<200 mg/dL) 68 57 11 (5 to 17) <0.001 
Blood pressure = 140/90 mm Hg 58 52 6 (0 to 11) 0.037 
Satisfaction with interpersonal care rated as 
i “excellent” 38 22 16 (11 to 22) <0.001 





* Blood pressure was measured twice annually; all other process measures were obtained once annually. 
t Unadjusted mean values were 0.087 (8.7%) for endocrinologists and 0.09 (9.0%) for generalists (P < 0.05), 
F Specified levels were >0.91 mmol/L. (>35 mg/dL) for men and 1.17 mmol/L (>45 mg/dl) for women. 


ment for case-mix, the intraclass correlation coefficient 
indicates the consistency of the physician’s behavior 
across patients in his or her practice. A high intraclass 
correlation occurs when the quality measures are similar 
for patients within a physician’s practice and differ from 
those for patients in another physician’s practice. An 
inflation factor of 1 implies no physician-level clustering 


(standard analytic approaches assuming independence of 


observations might therefore be appropriate), and those 
greater than 1 represent data with positive intraclass cor- 
relation. These methods allowed us to examine differ- 
ences between specialists and generalists after accounting 
first for patient case-mix, then for physician-level clus- 


tering, and finally for both. 


Role of the Funding Source 

This research was supported by the American Dia- 
betes Association, which developed and maintains the 
Provider Recognition Program. Data from the Provider 
Recognition Program were analyzed by the authors with 
support from the ADA. The ADA had no role in the 


design, conduct, and reporting of the study. 
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RESULTS 
Patient and Practice Sample Characteristics 

The 29 participating sites were located in 13 states; 
14 were in urban locations, 10 in were in suburban 
locations, and 5 were in rural communities. There were 
13 individual physician sites (solo practices) and 16 
multiple physician (group practices) sites. Of the solo 
practitioners sampled, 6 were endocrinologists and 7 
were internal medicine or family practice physicians 
(generalists). Of the multiple physician practices, 9 were 
endocrinology sites and 7 were generalist sites. 

A total of 1750 adult patients participated in the 
study. The patients ranged in age from 18 to 92 years 
(mean age [+SD], 59 + 15 years), 48% were male, 
81% were white, and 32% had attended college. We did 
not distinguish between patients with type 1 and type 2 
diabetes because the measures used to assess care were 
the same for both groups and diabetes type was not 
uniformly reported. 


Relationship of Quality Measures to Physician Specialty 
We first examined the relationship between physi- 
cian groups (specialties) and quality measures. In a 
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patient-level analysis unadjusted for patient characteris- 
tics, process and outcomes measures differed signifi- 
cantly between specialties (Table 1). Most process mea- 
sures were performed significantly more often by 
endocrinologists than generalists. In addition, more pa- 
tients of endocrinologists achieved specified outcome 
levels than did patients of generalists; however, only tri- 
glyceride level less than 2.26 mmol/L (<200 mg/dL) 
and patient satisfaction were statistically significant 
(P < 0.01). When the specified level of hemoglobin A}. 
was defined as less than 0.08 (<8.0%), 38% of patients 
seen by endocrinologists compared with 32% of patients 
seen by generalists achieved this level (P = 0.029). 


Variation in Patient Characteristics by Specialty 

We next compared the characteristics of patients of 
endocrinologists with those of patients of generalists. 
Patients of endocrinologists differed significantly from 
patients of generalists for four of the seven patient char- 
acteristics studied (Table 2). Compared with patients of 
generalists, patients of endocrinologists were signifi- 
cantly younger and better educated, more had had dia- 
betes for 15 years or longer, and more were taking in- 


sulin. 


Relationship of Specialty to Quallty Measures after 
Accounting for Patient Case-MIx and Physician-Level 
Clustering 

Tables 3 and 4 show results of a three-stage exam- 
ination of the effects of specialty on each of the quality 
measures in unadjusted analysis, analysis accoun-ing for 
patient case-mix only, and analysis accounting for both 
patient case-mix and for physician-level clustering. We 
examined the statistical significance of odds ratios and 


the 95% CIs comparing the two specialties for each 
adjustment procedure. Odds ratios between the columns 
“Case-Mix Adjustment Only” and “Full Model Adjust- 
ment” in Tables 3 and 4 are therefore similar, but the 
Cls in the latter column are wider. The inflation factor 
in Tables 3 and 4 indicates the relative effect of physi- 
cian-level clustering compared with that of case-mix ad- 
justment only. Larger inflation factors indicate greater 
effects of physician-level clustering. An inflation factor 
of approximately 4.0 or greater, for example, indicates 
an approximate doubling of the CI (the square root of 4). 

Although the unadjusted comparisons of specialties 
for each process measure were similar to the results 
shown in Table 1, the differences between specialties in 
the performance of annual lipid tests, eye examinations, 
and self-monitoring of blood glucose were no longer 
statistically significant after adjustment for patient char- 
acteristics (Table 3). l 

Accounting for physician-level clustering increased 
the variance associated with the specialty variable, such 
that no difference between specialties in process mea- 
sures remained statistically significant (Table 3). The 
inflation factor exceeded 3.0 in all cases, suggesting that 
adjustment for clustering at the physician level substan- 
tially reduced the effective sample size and therefore re- 
duced the study’s statistical power to detect specialty 
differences in quality measures. The observed intraclass 
correlations for process measures, a reflection of the 
physician-level clustering, were moderately high com- 
pared with those in the literature (2, 22). The intraclass 
correlation coefficient for the hemoglobin Aje process 
measure, for example, was 0.18; adjustment for patient 
case-mix did not change this value. 

The Figure shows the variability in the proportion 


Table 2. Comparisons of Patlent Characteristics (Case-Mix) by Specialty Group 





Characteristic Patients of 
Endocrinolog sts 
(n = 1250) 

Mean age, y 57 

Men, % 48 

College or greater education, % 36 

Nonwhite ethnicity, % 23 

Duration of diabetes = 15 y, % 39 

Use of insulln, % 68 

Mean health status scoret 53 





* Differences between percentages are expressed as percentage points- 


Patients of Difference P Valuet 
Generallsts (95% Cl)* 

(n = 500) 

62 5 (4 to 6) <0.001 
48 0 (—5 to 6) >0.2 

20 16 (17 to 21) <0.001 
19 4 (0 to 10) 0,070 
26 13 (8 to 19) <0.001 
45 23 (18 to 29) <0.001 
51 2 (0 to 6) 0.080 





+ Comparisons of mean differences in proportions pF yaad with selected characteristics by practice specialty. 
e 


+ Self-reported health status was rated on a 5-point 
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from “excelleat” to “poor.” Scores have been transformed to range from 0 to 100. Higher scores reflect better health. 
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Table 3. Odds Ratios for Process Measures, by Method of Adjustment 


m 





Process Measure* 


Hemoglobin A,. 





P value 


Self-measured blood glucose 


Unadjusted 


2.24 (1.69-2.97) 


P value =0.001 

Lipids 0.81 (0.66-0.99) 
P value 0.04 

Urine protein 1.96 (1.59-2.42) 
P value <0.001 

Blood pressure 0.95 (0.65-1.38) 
P value >0.2 

Eye examination 1.34 (1.08-1.66) 
P value <0.01 

Foot examination 2.52 (2.03-3.13) 
P value 0.07 


1.79 (1.40-2.28) 
0.001 


Odds Ratio (95% Cl)t 


Case-Mix 


inflation Factor} 


Full Model 


Adjustment Only§ Adjustment! 

1.94 (1.44-2.62) 1.94 (0.81-1.24) 8.73 
<0.001 0.14 

0.86 (0.69-1.07) 0.86 (0.50-1.49) 6.40 

0.18 >0.2 

1.81 (1.45-2.26) 1.81 (0.83-3.96) 12.70 
<0.001 0.14 

0.79 (0.53-1.17) 0.79 (0.30-2.04) 5.74 
>0.2 >0.2 

1.23 (0.98-1.54) 1.23 (0.62-2.43) 8.98 

0.08 >0.2 

2.35 (1.86-2.98) 2.35 (0.86-6.47) 18.53 
<0,001 0.1 

1.16 (0.88-1.53) 1.16 (0.35-3.90) 19.43 


>0.2 


>0.2 




















* Blood pressure was measured twice annually; all other process measures were obtained once annually. 


t Odds ratios > 1.0 favor endocrinologists. 


¥ Inflation factor (or design effect) is the ratio of the estimated SEs of the regression coefficients for full model versus case-mix model only. 
§ Adjusted for patient characteristics (case-mix bias), including age, sex, ethnicity, educational level, duration of diabetes, and health status. 


i Adjusted for both patient characteristics (case-mix bias) and cluster effect. 


of patients with unadjusted HbA,. values less than 0.10 
(10%) for each practice site within specialty. Consider- 
able variation was observed between physicians within 
each specialty. 

Similar results were obtained for each of the out- 
come measures (Table 4). However, although more pa- 
tients of endocrinologists had hemoglobin A}, values 
less than 0.08 (8%), more had blood pressure values less 
than 140/90 mm Hg, and more rated their interpersonal 
care as “excellent”; adjustment for patient characteristics 
did not change the statistical significance of differences 


between specialties in hemoglobin A, values or satisfac- 
tion results. Borderline specialty differences in lipid val- 
ues in favor of generalists were statistically significant 
after case-mix adjustment only. Results for other lipid 
measures were similar (data not shown). After case-mix 
adjustment, differences in patients’ blood pressure that 
initially favored endocrinologists became statistically in- 
significant. Accounting for physician-level clustering 
increased the variance associated with specialty differ- 
ences for all outcome measures except satisfaction with 
care, such that differences between specialties were no 


Table 4. Odds Ratios for Outcome Measures, by Method of Adjustment 





Outcome Measure 


Hemoglobin A,, value < 0.10 (<10.0%) 
P value 
Hemoglobin A,, value < 0.08 (<8,0%) 
P value 
Low-density lipoprotein cholesterol level < 3.37 mmol/L (<130 mg/dL) 
P value 
Blood pressure = 140/90 mm Hg 
P value 
Satisfaction with care 
P value 











Odds Ratio (95% CI)* Inflation 
T Eae a ea PEES EEEE EE E S EEEO Factort 
Unadjusted Case-Mix Full Model 
Adjustment Only+ Adjustment§ 

1.22 (0.93-1.60) 1.32 (0.99-1.76) 14.32 (0.67-2.59) 5.51 

0.15 0.06 >0.2 

1.314 (1.03-1.67) 1.54 (1.19-1.99) 1.54 (0.92-2.57) 3.90 
<0.03 <0.03 0.10 

0.77 (0.58-1.02) 0.69 (0.51-0.93) 0.69 (0.46~1.04) 1.34 

0.07 0.02 0.12 

4.25 (1.01-1.54) 1.06 (0.85-1.33) 1.06 (0.71-1.59) 3.23 
<0.04 >0.2 >0.2 

2.20 (1.64-2.96) 1.95 (1.43-2.66) 1.95 (1.14-3.33) 2.98 


<0.001 


<0.001 


0.02 





* Odds ratios > 1.0 favor endocrinologists. 


t The inflation factor (or design effect) is the ratio of the estimated SEs of the regression coefficients for full model versus case-mix model only. 
t Adjusted for patient characteristics (case-mix bias), including age, sex, ethnicity, educational level, duration of diabetes, and health status. 


§ Adjusted for both patient characteristics (case-mix bias) and cluster effect. 
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longer statistically significant (Table 4). As with process 
measures, outcome measures had moderately high intra- 
class correlations (for example, 0.12 for hemoglobin A}. 
value < 0.10 [<10%]) that were not affected by case- 
mix adjustment. 

Reduction in the specification of the hemoglobin 
A, outcome measure from less than 0.10 (<10%) to 
less than 0.08 (<8%) reduced the inflation factor, de- 
creased the contribution of physician clustering, and in- 
creased the contribution of patient case-mix to differ- 
ences between specialties (Table 4). 


Discussion 

Using data from the ADA Provider Recognition 
Program, we demonstrated that profiling and comparing 
the quality of care provided by different physician 
groups may be inaccurate if careful attention is not paid 
to patient case-mix and physician-level clustering. Al- 
though we compared generalists and specialists, our re- 
sults would also apply to comparisons of quality of care 
provided by any group of physicians, such as those prac- 
ticing in health maintenance organizations versus fee- 


Figure. Proportion of patients with unadjusted hemoglobin A 


within specialty. 
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for-service arrangements, those in higher-volume versus 
lower-volume practices, or older versus younger physi- 
cians. This research has implications for four areas of the 
design and analysis of physician-level quality-of-care 
studies: case-mix measurement and adjustment; choice 
of quality measures; sampling, power, and physician- 
level reliability; and analysis of physician profile data. 
Patient characteristics, including age, socioeconomic 
status, comorbid conditions, access to health resources, 
and health and lifestyle behaviors, have long been un- 
derstood to have a direct and independent effect on 
health outcomes (16, 23-32). In our study, younger, 
better-educated patients who had diabetes of longer du- 
ration but slightly better overall health status were more 
prevalent in endocrinology practices than in generalist 
practices. Adjustment for these patient characteristics re- 
duced the statistical significance of specialty differences 
for some of the process and outcome measures. These 
findings are consistent with those of other recent spe- 
cialty comparisons where careful adjustment for case 
mix was performed (6, 33-37). Because case-mix mea- 
sures are imperfect, however, there may still have been 


ac Values less than 0.10 (10%) for each practice site 











Proportion of Patients with HbA}, < 0.10 


02-4 























| Generalists 





Endocrinologists 





Squares represent the observed mean proportion of patients with hemoglobin A,_ values less than 0.10 (<10%) seen at each site. Vertical lines represent 
95% Cls. Bold horizontal lines represent the mean proportion of patients with hemoglobin A,. values less than 0.10 (<10%) for each specialty (76% 


of patients of generalists and 79% of patients of endocrinologists). 
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residual unmeasured case-mix differences between spe- 
cialties. Improvement in these measures may improve 
quality-of-care comparisons between groups of physi- 
cians. 

Simple adjustment for patient case-mix alone, how- 
ever, could still lead to inaccurate inferences about dif- 
ferences in quality of care berween groups of physicians. 
Quality measures must accurately reflect differences be- 
tween the physician groups being compared and must 
be reliable at the physician or practice level. Our find- 
ings suggest that choosing only process or only outcome 
measures would have led to different conclusions about 
the quality of care provided by the two specialties. Spe- 
cialty comparisons seldom use both process and out- 
come measures simultaneously (35, 38, 39), which, as 
our findings suggest, may be more appropriate. We also 
observed that choosing different thresholds for outcome 
measures may be important in measuring the effect of 
the physician versus the patient in quality-of-care assess- 
ments. As seen in Table 4, we observed a higher infla- 
tion factor (5.51) when the specified hemoglobin A}, 
level was set at less than 0.10 (<10%) than when it was 
set at less than 0.08 (<8%) (inflation factor, 3.90). In 
addition, patient characteristics were more significantly 
associated with achievement of lower versus higher he- 
moglobin A,. levels. Thus, higher versus lower thresh- 
olds may be a better reflection of the physician’s contri- 
bution to quality of care. In future studies, comparisons 
of physicians’ care could be improved by combining 
selected quality measures into multi-item scores (en- 
hancing the reliability and validity of profile scores) and 
by choosing thresholds for measures that reflect physi- 
cian (rather than patient) effects more accurately. 

Although physicians’ behavior may be highly con- 
sistent across patients in their practices, their behavior 
may or may not be similar to that of other physicians in 
their group (for example, specialty). This is the essence 
of physician-level clustering. We observed considerable 
variation between physicians within each of the specialty 
groups; in other words, physicians tended to behave 
more like individuals than like the specialty group to 
which they belonged. These large between-physician dif- 
ferences within the same specialty, coupled with the 
consistency of physicians’ behavior across patients in 
their practices, increased the variance associated with 
specialty. Once this physician-level variation was taken 
into account, the specialty differences were no longer 
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statistically significant. To see statistically significant dif- 
ferences between specialties given the clustering that we 
observed, we would have needed to increase the size of 
the physician sample from 3- to 20-fold, depending on 
the quality measure being compared. 

In quality assessment, comparison of two groups of 
physicians (such as specialists, those scoring over or un- 
der a benchmark value, or those in different care set- 
tings) requires both a sufficient number of patients per 
physician to ensure physician-level reliability and a suf- 
ficient number of physicians per comparison group to 
account for variation with the group. Paradoxically, to 
obtain a reliable profile of care at the level of an indi- 
vidual physician or a practice, a relatively large sample of 
patients from that practice might be required. However, 
having large samples of patients per practice does not 
ensure optimal comparisons of groups of physicians or 
practices and may actually substantially increase the 
number of physicians or practices needed to achieve ad- 
equate power for the comparison. To compare general- 
ists and specialists, for example, when adequate numbers 
of patients are sampled to obtain reliable physician- or 
practice-level quality-of-care scores, considerably more 
physicians or practices may be needed to accurately 
compare the specialty groups. The greater the variability 
in care across physicians or practices, the larger the num- 
ber of physicians needed to estimate differences between 
physician groups, such as specialties. The Appendix 
shows an example of this relationship. With 1750 pa- 
tients, our study was designed with 80% power to detect 
significant differences between physician groups in the 
presence of the minimal intraclass correlation coeffi- 
cients that we expected on the basis of previous research 
(2, 22), For example, for the hemoglobin A}, process 
measure, we had 80% power to detect an unadjusted 
difference of 6% between specialties. In the presence of 
the large inflation factor that we observed (8.7), the 
11% difference between specialties in this measure was 
not statistically significant after adjustment for cluster- 
ing. With the observed inflation factor for this measure, 
our study had 80% power for detecting only a larger 
difference (15%) between specialties. Therefore, our 
findings emphasize the importance of designing quality- 
of-care profiling studies with sufficient numbers of phy- 
sicians in any comparison group to detect meaningful 
differences in the presence of at least moderate physi- 
cian-level clustering. 
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Finally, our study underscores the importance of 
using appropriate statistical techniques to account for 
both patient case-mix and physician-level cluszering 
when comparing groups of physicians. Because petients 
within physicians’ practices are not independent obser- 
vations, as assumed by many standard statistical tech- 
niques, and because physicians seem to behave more like 
individuals than like groups, failure to account for phy- 
sician-level clustering by using an appropriate analytical 
method could lead to overestimation of the stazistical 
significance of the groups being compared (1, 3, 5, 41- 
43). In addition to the generalized estimation equations 
that we used (20), other approaches also exist fcr anz- 
lyzing cluster data (44—47). 

It is assumed that some study patients might have 
been “co-managed” by generalists, endocrinologists, and 
other medical subspecialties and associate providers (for 
example, nurses, nutritionists, and podiatrists). We did 
not attempt to determine the level of co-management. 
We assume that such co-management would enhance 
patient care through the application of the experience, 
knowledge, and skills of multiple providers. However, to 
the extent that extensive co-management occurred, the 
unadjusted differences between specialties would have 
been less than those we observed. 

Our study has at least two potential limizations. 
First, participating physicians volunteered, and patients 
were not randomly sampled within practices. These 
physicians may overrepresent those who were ccnfident 
that they were providing high-quality care. Any bias in- 
troduced by sampling these practices might therefore 
result in higher performance on quality measures than 
would be expected in a more representative sample. 
However, even among these physicians, the variation 
between physicians in each specialty was unexpectedly 
large. Therefore, a broader sample of both pzysician 
groups would be unlikely to decrease the variazion be- 
tween physicians and therefore unlikely to yield findings 
different from those observed. 

In addition, although medical record data cre com- 
monly assumed to be the “gold standard” for quality 
assessment, they may not be the optimal data scurce for 
this purpose. Physicians tend to record only positive 
findings and not document clinical care yielding nega- 
tive findings. To affect our results, however, specialties 
would have had to differ in recording practices. A recent 
study suggests that specialties do not differ in this way (48). 
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In summary, most national quality-of-care initia- 
tives fail to adjust adequately for patient characteristics 
and none adjust for variations between individual phy- 
sicians or practices. The failure to take both of these 
important design and analytical features into account 
might lead to inaccurate conclusions in comparisons of 
profiles of quality of care provided by different groups of 
physicians. 


GLOSSARY 

Case-mix adjustment: Statistical methods applied to physi- 
cian comparisons to account for case-mix bias. 

Case-mix bias: The nonrandom tendency of patients with 
certain characteristics (such as age, comorbid conditions, or se- 
verity of illness) that affect outcomes to choose physicians with 
certain characteristics (such as specialty). Ignoring this tendency 
in comparisons of physicians would introduce bias in those com- 
parisons. 

Hierarchical modeling: Statistical technique of accounting for 
nested data structures (for example, patients within physician). It 
does not assume independence of observations, accounts for mul- 
tiple levels of sources of variability measured at different levels of 
the hierarchy, and allows estimation of random and fixed effects. 

Inflation factor: The proportional increase (or decrease) in 
sample size, reflecting the variation around the group mean or 
rate for a measure due to differences between individuals in the 
groups, needed for observed differences between groups to reach 
statistical significance. 

Intraclass correlation: With respect to physician profiling, a 
reflection of the consistency of the physician’s behavior across 
patients (especially if adjusted for patient case-mix) and practices. 

Physician-level clustering: The nonrandom clustering of pa- 
tients with certain characteristics within a physician’s practice; 
the variation between physicians in quality measures which, after 
case-mix adjustment, are attributable to differences in physicians” 
behavior. 

Physician-level reliability: Reproducibility of a physician’s 
quality measure (rate of a desired process or outcome) across 
multiple samples of patients in his or her practice. 

Validity: The accuracy (or absence of bias) of measurement; 
the extent to which a measure actually measures what it is in- 
tended to measure. (Validity of the physician profile scores is not 
addressed in this paper.) 


APPENDIX 

Following is an example of the relationship among design 
effects, patient and physician sample sizes, intraclass correlation 
coefficients, and effective sample sizes to detect differences be- 
tween physician groups. 

Suppose a fully randomized trial comparing two groups of 
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250 patients each had 80% power to detect a difference in the 
performance of a quality measure of 20% versus 31% (odds ratio, 
1.8) for each of two physician groups, and patients were sampled 
with attention to the physician's practice from which they were 
drawn. If instead 20 physicians were sampled and then 25 pa- 
tients of each physician were sampled (for the same total of 250 
patients in each comparison group), the actual power of the study 
would depend on the intraclass correlation. Both the intraclass 
correlation and the number of observations in each cluster have 
implications for the inflation factor and the effective sample size. 
For example, with a very high intraclass correlation of 0.25, this 
nested design would have an inflation factor of 7.0 and have only 
80% power to detect a much larger difference in the performance 
of the quality measure (20% vs. 52% [odds ratio, 4.2]) for the 
two physician groups. With the high intraclass correlation, each 
patient's response provides less independent information. Thus, 
adding more patients per physician only marginally increases the 
study's power. In the hypothetical extreme case of an intraclass 
correlation of 1.00, the effective sample size for this study would 
be 20, the number of participating physicians. 

Even low intraclass correlation can significantly affect the 
inflation factor and, thus, the study's power. For example, in the 
above design, an intraclass correlation of 0.05 would produce an 
inflation factor of 2.2, resulting in an effective sample size of 227. 
This study would then have 80% power to detect a difference in 
the performance of the quality measure of 20% versus 37% (odds 
ratio, 2.4) for the two physician groups. Therefore, studies must 
have a sufficient number of patients seen by each physician to 
estimate physician performance reliably, and to make appropriate 
case-mix adjustments, and they must have adequate numbers of 
physicians to have sufficient power to detect relevant differences 
between physician groups. 
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Reporting on Statistical Methods To Adjust for Confounding: 


A Cross-Sectional Survey 


Marcus Millner, MD; Hugh Matthews, BSc, MBBS; and Dcuglas G. Altman, DSc 


Background: The use of complex statistical models to adjust for 
confounding is common in medical research. 


Objective: To determine the frequency and adequacy o* adjust- 
ment for confounding in medical articles. 


Design: Cross-sectional survey. 
Setting: 34 scientific medical journals with a high impact factor. 


Measurements: Frequency of reporting on methods used to 
adjust for confounding in 537 original research articles published 
in January 1998. 


Results: Of the 537 articles, 169 specified that adjustment for 


confounding was used. In 1 paper in 10, it was unclear which 
statistical method was used or for which variables adjustment was 
made. In 45% of papers, it was not clear how multicategory or 
continuous variables were treated in the analysis. Inadequate re- 
porting was less frequent if an author was affiliated with a de- 
partment of statistics, epidemiology, or public health and if arti- 
cles were published in journals with a high impact factor. 


Conclusions: Details of methods used to adjust for confounding 
are frequently not reported in original research articles. 
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jo the determinants of disease is often not 
straightforward, particularly if the disease or the 
risk factor is rare or not easily recognized (1). In case- 
control, cohort, and other nonrandomized studies, the 
groups being compared are likely to vary with respect to 
several demographic, clinical, and other characte ‘istics. 
In randomized trials, authors often try to demonstrate 
that the observed treatment effect is not explained by 
some difference in baseline characteristics (2). The def- 
inition of confounding is that there are alternative ex- 
planations for an observed association between a risk 
factor and a health outcome. This may occur when one 
or more of these demographic or clinical characteristics 
are associated with one another and with the outcome of 
interest (3). Social class, for example, is known to be 
associated with cardiovascular risk factors, such as smok- 
ing, serum cholesterol level, and leisure physical activity, 
as well as with mortality. This difference in demo- 
graphic and clinical characteristics may account for 
about half of the excess coronary and all-cause mortality 
in blue-collar workers compared with white-collar work- 
ers (4), 

If confounding cannot be avoided at the design 
stage of a study, disentangling the web of causation is 
often difficult, and more or less complex statistical 
methods are needed. Readers of published scientific ar- 
ticles need to know whether and how the authors ap- 
propriately adjusted for confounding (5). 
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In this cross-sectional study, we sought to determine 
how frequently adjustment is reported in medical scien- 
tific articles and whether reporting is sufficiently de- 
tailed. 


METHODS 
Journal Selection 

Scientific medical journals were included if they 
were published in English, were available in the British 
Medical Association’s library, and had an impact factor 
(6) that placed it in the highest 20% of journals within 
its medical specialty. We excluded review journals and 
journals specializing in statistics, epidemiology, and 


public health. 


Article Selection 

Two of the authors independently assessed all Jan- 
uary 1998 issues of the selected journals to identify full- 
length original research articles. Short reports, scientific 
letters, case reports, and review articles, and animal stud- 
ies were excluded. 


Data Collection 

We assessed wherher adjustment for baseline vari- 
ables or confounding was performed and whether the 
paper specified which method was used, the variables for 
which adjustment was made, and how these variables 
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Figure. Articles assessed for reporting of adjustment for confounding or baseline differences and whether adjustment 


was reported in the methods or results section. 
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results sections 
69 in methods or 
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were handled in the analysis (that is, whether it was 
specified how continuous and multicategory variables 
were entered into the statistical model). Inappropriate 
reporting was defined as not reporting or insufficiently 
reporting on one or more of these points. For simplicity, 
we assumed that all multiple regression analyses were 
done to adjust for confounders, even though in some 
cases they were done to identify prognostic variables. 
Each paper was independently assessed by two of the 
authors. Agreement between the two authors was good 
to very good (kK = 0.61 to 0.96), Disagreement was 
usually caused by oversight rather than differing opin- 
tons. In case of disagreement or uncertainty, the third 
author (a senior statistician) was consulted. 


Statistical Analysis 

The univariate association between inappropriate 
reporting and several variables—for example, impact 
factor (quartiles); at least one of the authors being affil- 
iated with department of statistics, epidemiology, or 
public health; and number of authors (1 or 2, 3 to 5,6 
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to 10, or >10)—was assessed by using chi-square tests 
or chi-square tests for trend. We used multiple logistic 
regression to investigate simultaneously variables that 
showed an association with inappropriate reporting. 
Data were processed by using Excel 97 software (Mi- 
crosoft Corp., Redmond, Washington) and Stata, re- 
lease 6 (Stata Corp., College Station, Texas). 


RESULTS 

Thirty-four journals met our inclusion criteria (Ap- 
pendix). The median impact factor of these journals in 
1996 was 4.26 (interquartile range, 2.64 to 5.74). We 
identified 537 articles that fulfilled our inclusion criteria 
(Figure), of which 169 (32%) reported adjustment for 
confounding or baseline differences. 


Reporting of Methods 
Of the 169 articles, 152 (90%) appropriately re- 


ported methods to adjust for confounding (Figure), 7 
reported no method, and 10 mentioned but did not 
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Table. Association between Inadequate Reporting of Adjustment for Confounders and Study Characteristics in 169 


Original Research Articles 








t 


Characteristic Studies with Relative Risk (95% CI) P Value* 
inadequate Reporting, 
n/n (%) 
At least one author affiliated with department 
of statistics, epidemiology, or public health 
No 59/105 (56) 4.00 (referent) 
Yes 17/64 (27) 0.47 (0.30-0.73) 0.001 
Number of authors 
4-2 4/8 (50) 1.00 (referent) 
3-5 28/64 (44) 0.88 (0.42-1.85) 
6-10 37/83 (45) 0.89 (0.43-1.86) >0,2 
>10 7/14 (50) 1.00 (0.42-2.38) 
impact factor (quartiles) 
33.34 25/45 (56) 1.00 (referent) 
3.35-4.67 22/47 (47) 0.84 (0.56-1.26) 
4 68-9 ,28 21/40 (53) 0.95 (0.64-1.40) 0.008 
>9 28 8/37 (22) 0.39 (0.20-0.76) 





* Chi-square test for comparing two proportions or test for trend. 


adequately specify a method. In these 10 articles, the 
authors used the phrases “multiple regression” or “mul- 
tivariable analysis.” 

Of articles that specified the method, multiple logis- 
tic regression analysis was the most frequently used (7 = 
76), followed by multiple Cox proportional hazards 
models (7 = 43); multiple linear regression (7 = 33); 
and other methods (7 = 31), including stratified analy- 
sis, partial correlation, direct and indirect standardiza- 
tion, mixed-effece modeling, and age-adjusted z-score. 
Some papers included more than one method of ad- 
justed analysis, but each paper was counted only once in 
the following analyses. 


Reporting of Variables 

Of the 169 articles that reported adjustment for 
confounding, 154 (91%) clearly specified variables for 
which adjustment was made, and 93 (55%) clearly 
stated how variables were handled (Figure). Only 93 
articles (55%) met criteria for appropriate reporting: 51 
articles had one inadequacy, 17 articles had two inade- 
quacies, and 8 articles had three inadequacies. 


Examples of Inappropriate Reporting 
Example 1 

A randomized, controlled trial investigated whether 
surfactant administered to preterm infants reduces the 
incidence of severe complications. The authors provided 
great detail to demonstrate that treatment and control 
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groups were comparable at baseline. In a table, the au- 
thors report “baseline adjusted incidence of pulmonary 
complications.” However, the reader is not told why 
adjustment was needed to present a main end point, 
how this adjustment was performed, or which of the 14 
or more baseline variables were included (7). 


Example 2 

A randomized, controlled trial compared two anti- 
biotics for the treatment of gonorrhea. The authors 
stated that “After correction for baseline abnormalities 
there was no significant difference in laboratory abnor- 
malities.” However, they did not indicate which baseline 
abnormalities were meant and how this correction was 


performed (8). 


Example 3 

A randomized, controlled trial compared balsalazide 
with mesalamine in patients with acute ulcerative colitis. 
The authors stated that “Logistic regression techniques 
were used to identify prognostic factors significantly as- 
sociated with remission.” The reader is told which vari- 
ables were finally significantly associated with the out- 
come but not which variables were entered into the 


model (9). 


Example 4 
Breathing patterns and respiratory muscle perfor- 
mance measures during weaning were examined in a 
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case series of 17 patients receiving prolonged mechanical 
ventilation. In the methods section, the authors state 
that “adjusted means were calculated for the variables 
presenting a group effect,” but the reader is not told 


how or where this calculation was performed (10. 


Determinants of Inappropriate Reporting 

In 64 of the 169 articles (38%), at least one author 
was a methodologist (that is, he or she was affiliated 
with a department of statistics, epidemiology, or public 
health). Among papers with a methodologist-author, the 
rate of any inappropriate reporting was about half 
that of papers without a methodologist-author (Table). 
The rate of inappropriate reporting tended to decrease 
as the journal impact factor increased, but this effect was 
largely due to a lower rate of inappropriate reporzing in 
the journals in the highest quartile of impact factor. The 
number of authors was not associated with inadequate 
reporting. 

A multiple logistic regression model with any inap- 
propriate reporting as the dependent variable and meth- 
odologist-author and impact factor (quartiles) as predic- 
tor variables showed that these two effects were largely 
independent (results not shown). Among the jou=nals in 
the lower three quartiles of impact factor, 12 of 42 
(29%) articles with a methodologist-author anc 56 of 
90 (62%) without a methodologist-author had inappro- 
priate reporting. In contrast, among the journals in the 
top quartile of impact factor, the rate of inappropriate 
reporting was similar among articles with and without a 
methodologist-author (3 of 15 [20%] articles vs. 5 of 22 
[23%] articles, respectively). However, because the 
number of papers was small and this split by impact 
factor was not prespecified, P values are not presented. 


DISCUSSION 

Statistical methods are often misused, and poorly 
presenting them leaves the reader unable to critically 
interpret the findings of an original research study (11, 
12). Some studies use a selection procedure tc reduce 
the number of variables for which adjustment is needed 
to those that are statistically significant. In such cases, 
authors should report all variables considered in addi- 
tion to those for which adjustment was actually made. 

Not reporting whether variables are treated as con- 
tinuous or as categorical data may make a difference in 
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the interpretation of the results. Transformation to ful- 
fill che assumption of a normal distribution may or may 
not have been performed (13). Likewise, for categorical 
variables, the definition and number of categories are 
needed. Assuming a linear association when it is nonlin- 
ear may mask an association (14), having too few and 
broad categories may lead to considerable residual con- 
founding, and having too many categories may reduce 
the power of a model (15, 16). 

The reasons for these shortcomings may be mani- 
fold. It is possible that all the necessary information was 
present before peer review and was omitted during the 
publication process. However, errors and omissions are 
more likely the consequence of a system failure at many 
levels (17), including that of the authors, reviewers, stat- 
isticians, and editors (18). 

Although data analysis may be correct despite inap- 
propriate reporting, such reporting leaves readers unable 
to assess whether the data were processed appropriately. 
Having a methodologist as an author seems to have a 
“protective” effect, which is in accordance with the find- 
ings of an earlier study (15). Why articles published in 
journals with a very high impact factor have a lower rate 
of inappropriate reporting remains a matter of specula- 
tion. It may relate to the fact that these journals more 
frequently use statistical reviewers than do lower-rank- 
ing journals (19). 

We suggest that readers, authors, referees, and edi- 
tors try to assess whether original articles state which 
statistical method was used to adjust for confounders, 
for which variables adjustment was performed, and the 
way in which the variables were handled in the analysis. 


APPENDIX 

The following journals were included in the study: American 
Journal of Cardiology, American Journal of Medicine, American 
Journal of Obstetrics and Gynecology, Anaesthesia, Anesthesiology, 
Annals of Internal Medicine, Archives of Dermatology, Archives of 
Internal Medicine, BM], Blood, Brain, British Journal of Anaesthe- 
sia, British Journal of Cancer, British Journal of Dermatology, Brit- 
ish Journal of Obstetrics and Gynaecology, British Journal of Surgery, 
Circulation, Critical Care Medicine, Gastroenterology, Gut, JAMA, 
Journal of the American College of Cardiology, Journal of Gerontol- 
ogy, Journal of the National Cancer Institute, Journal of Pediatrics, 
Journal of Rheumatology, Kidney International, The Lancet, New 
England Journal of Medicine, Neurology, Pediatrics, Thorax, 
Thrombosis and Haemostasis, and Transplantation. 
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Health Decision Aids To Facilitate Shared Decision Making in 


Office Practice 


Michael J. Barry, MD 


For medical decisions with more than one reasonable cption, 
patient participation in declsion making is often necessary to 
optimally match management decisions with patient prefesences. 
Health decision alds are designed to facilitate shared decision 
making by helping patients and their physicians choose among 
reasonable clinical options. Although these alds vary In content, 
common denominators are the presentation of more then one 
reasonable strategy for a clinical management question and a 
description of the possible outcomes of the various options. Al- 
though the number of published randomized trials assessing the 
impact of health decision aids on the quality of medical decisions 


is limited (but growing), various types of decision aids do gener- 
ally appear to Inform patients about their treatment options better 
than “usual care” can. Little evidence Is avallable to determine 
whether one type of decision ald Is optimal, but more complicated 
programs seem to have larger effects. The cost-effectiveness of 
decision alds has not been studied, although It Is enticing to think 
that the pattem of more conservative decisions by users of some 
decision alds could reduce medical care costs in a manner that Is 
dictated by patient preferences. 
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n the day-to-day practice of medicine, patients and 

their physicians face an increasing number of complex 
choices regarding prevention, diagnosis, and treatment. 
The options usually have different profiles of pozential 
benefits and risks (not to mention costs). Deber and 
colleagues (1, 2) have thoughtfully distinguished “prob- 
lem solving” tasks in medicine, which involve one 
“right” course of action and provide little room for pa- 
tient involvement, and “decision-making” tasks, in 
which there are several reasonable courses of action and 
patient involvement is important (1, 2). The optimal 
choice for a decision-making task depends not only on 
the probabilities of various outcomes with each strategy 
but also on the patient’s relative preferences for the pos- 
sible outcome states (and their timing) and his or her 
attitudes toward risk (3, 4). 


HEALTH DECISION AIDS 

Health decision aids are designed to facilitate shared 
decision making by helping patients and their phvsicians 
choose among reasonable clinical options (5, 6). Al- 
though these aids vary widely in content, common de- 
nominators are the presentation of more than cne rea- 
sonable strategy for a clinical management quest:on and 
a description of the possible outcomes of the various 
options. Other components may include some “orm of 
vicarious experience with possible outcomes (through 
written or videotaped testimonies from former patients) 
or exercises designed to help clarify patients’ values as 
they pertain to the decision at hand. More complicated, 


interactive decision aids allow patients to take an active 
part in determining the amount and type of the infor- 
mation they receive about their health problem. In gen- 
eral, decision aids are meant to supplement, not replace, 
the traditional process of patient counseling by clini- 
cians. 

Although decision aids generally present a menu of 
standard management options, they have also been used 
to present the additional option of a randomized clinical 
trial for informed patients who are at personal equipoise 
regarding two treatment options (7, 8). 

Health decision aids take many forms. The most 
common are combinations of written and oral informa- 
tion (including audiotapes); personal counseling, some- 
times supplemented by decision boards; linear video- 
tapes; and interactive, computer-driven multimedia 
programs. Randomized trials have examined the effec- 
tiveness of each of these types of decision aids, address- 
ing a variety of medical decisions. Of interest, although 
simple written brochures are probably the most widely 
used decision aids in office practice, they are the least 
well studied. 


MEASURING A GOOD DECISION 

Later in this paper I discuss the evidence on the 
impact of health decision aids. First, however, it is im- 
portant to be clear about how one would expect such 
programs to affect patients and the process and out- 
comes of medical decision making. Several recent re- 
views have addressed this topic (9, 10). In the “big pic- 
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ture,” use of health decision aids should result in “better 
decisions.” But how does one measure a good decision? 
Commonly measured outcomes in trials of decision aids 
include patients’ knowledge about the condition of in- 
terest and its management options, their satisfaction 
with the process of decision making or the decision, 
their perceived level of participation in the decision- 
making process, their level of conflict about the deci- 
sion, the treatment choice actually selected, and overall 
or disease-specific health status. 

If the choice of a screening or treatment strategy is 
to be truly “informed,” patient knowledge about the 
decision seems a straightforward outcome measure. In- 
vestigators studying the impact of decision aids have 
usually used short, problem-specific questionnaires to 
assess the impact of decision aids on patient knowledge. 
Satisfaction with the decision-making process and the 
decision itself can be measured by using validated instru- 
ments (11, 12). Participation in decision making is com- 
monly assessed by using a single-item (13) or multi-item 
scale (14), the Autonomy Preference Index (14). The 
degree of conflict a patient feels about a decision is often 
measured by using the Decisional Conflict Scale (5). 
Choice of treatment is also decision specific, but changes 
in what patients elect to do alone do not indicate 
whether the therapeutic choices are “better” with a de- 
cision aid. Another logical end point for choice of strat- 
egy is whether decision aids result in selections that are 
more consistent with a patient’s assessed outcome pref- 
erences, risk attitudes, and time preferences. 

Finally, improved decision making may lead to bet- 
ter health status in some situations, which can be mea- 
sured by using a host of disease-specific or generic health 
status measurements. Of note, older research with 
coaching interventions used to encourage patient partic- 
ipation at their office visits has suggested that increasing 
patients’ participation in their care appears to improve 
health status, independent of effects on their diseases 
(15, 16). More recently, we found similar results in a 
trial of a decision aid for men facing a decision about 
treatment for benign prostatic hyperplasia (12). 

There is no clear consensus on which combination 
of these measures best assesses the impact of a decision 
aid. Other attributes, such as level of patient anxiety and 
trust in the physician, may be important as well. I be- 
lieve that measurements of knowledge, satisfaction with 
the decision-making process, choice of management 
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strategy, and decisional conflict form a core set of out- 
come measures for trials of health decision aids. Ideally, 
trials should also assess patients’ preferences for the im- 
portant outcomes of the candidate strategies (and per- 
haps risk attitudes and time preferences as well) to de- 
termine whether exposure to the decision aid indeed better 
tailors management choices to patient preferences, 


THE THORNY ISSUE OF BALANCE 

When patients face medical decisions with multiple 
options, there may be many stakeholders. Manufacturers 
of screening tests, pharmaceutical agents, and medical 
devices may have a financial interest in promoting a 
particular choice, as may different specialty groups. Fi- 
nancial conflicts aside, different parties may strongly feel 
that one particular course of action is “right.” Recent 
debates about the value of screening mammography for 
women in their 40s (17-19) or the value of prostate- 
specific antigen (PSA) screening (20-23) demonstrate 
these passions in action. Obviously, decision aids should 
be developed to present the risks and benefits of candi- 
date options in a nonbiased way; but bias, like beauty, is 
in the eye of the beholder. Avoiding real or apparent 
financial conflicts of interest in the development of de- 
cision aids and obtaining assessments of balance from 
viewers (patients and physicians without an obvious 
stake in the management decision) are two approaches 
for minimizing bias while developing decision aids. 
However, ratings of balance by viewers can be tricky. 
For example, my colleagues and I have shown that al- 
though men with benign prostatic hyperplasia rated a 
decision aid balanced overall, men leaning toward sur- 
gery rated the program as being somewhat more sup- 
portive of surgery whereas men leaning toward nonsur- 
gical treatment rated the program as being somewhat 
more supportive of avoiding surgery (24). 


EFFECTIVENESS OF HEALTH DECISION Aips 

Two recent systematic reviews have described the 
results of studies of health decision aids. O'Connor and 
colleagues (25) conducted a Cochrane systematic review 
of randomized trials of health decision aids, while Mo- 
lenaar and colleagues (26) examined both noncontrolled 
and controlled studies (26). 

O'Connor and colleagues’ review covered trials pub- 
lished through early 1998. Only randomized, controlled 
trials comparing decision aids to controls or alternative 
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Table 1. Effect of Decision Alds on Patlents’ Knowledge of Options and Outcomes* 








Decision (Reference) Decision Aid Comparison Intervention Weight Mean Difference 
(95% CI) 
Patients, n Nean Knowledge Patients, n Mean Knowledge 
Score + SD Score + SD 
Compared with usual care 
Benign prostate disease (12) 104 75 + 45 123 544 45 14.1 21 (9 to 33) 
Ischemk heart disease (27) 86 7353+17 94 62 + 17 29.4 13 (8 to 18) 
Ischemk heart disease (28) 61 83 + 16 48 58 + 16 26.4 25 (19 to 31) 
BRCAT gene test (29) 122 & +19 164 49 + 21.7 30.1 20 (15 to 25) 
Total 373 429 400 19 (14 to 25) 
Compared with less Intensive decision aid 
Hormone therapy (30) 83 w+ 87 84+ 12 47.4 3 (~0.4 to 6) 
Hormone therapy (31) 81 75 + 20 84 71421 143 4 (~2 to 10) 
_ Prenatal screen (32) 67 E8 + 15 88 87 + 16 24.7 0.9 (~4 to 6) 
Mastectomy (33) 30 E3 + 12 30 76 + 14 13.5 6 (~0.3 to 13) 
Total 261 289 100 3 (0.7 to 5) 


* Knowledge tests for options and outcomes were specific to the decision and were scored from 0 (0% items correct) to 100 (100% items correct). Reprinted with permission 


from O’Connor and colleagues (25). 


interventions were included. Patients had to be facing 
actual management decisions, and the decision aids be- 
ing evaluated had to include, at a minimum, informa- 
tion on options and outcomes relevant to the users 
health. The authors identified 17 trials addressing 11 
screening or treatment decisions. 

One outcome measured in 8 trials was patient 
knowledge about the condition of interest and its man- 
agement options (Table 1). Four trials comparing a de- 
cision aid against “usual care” showed a significant im- 
provement in patients’ knowledge; the weighted mean 
difference in scores was 19 points (95% CI, 13 to 25 
points) on a scale of 0 (none correct) to 100 (all correct). 
Four trials comparing a more intensive with a less inten- 
sive decision aid found a more modest (but still signifi- 
cant) improvement with the more complex program, 
with a weighted mean difference of 3 points (CI, 0.7 to 
5 points). The clinical significance of a difference of this 
magnitude is uncertain. Decision aids also positively af- 
fected decisional conflict in 3 of 4 trials measuring that 
outcome, with a weighted mean difference of 0.3 (CI, 
0.1 to 0.4) on a 0 to 5 scale. Only 1 of 5 studies mea- 
suring some aspect of patient satisfaction showed signif- 
icant improvement with a decision aid (on satisfaction 
with the decision-making process), and the overall mea- 
sure of effect was not statistically significant. 

Fourteen trials examined the impact of a decision 
aid on the choice of a management strategy (Table 2). 
Here, the results depended on the type of decision. For 
major surgery, decision aids led to more conservative 


www. annalsorg 


therapeutic choices, with 21% to 42% reductions in 
selection of the most invasive treatment option and an 
overall relative risk for choosing the most invasive op- 
tion of 0.74 (CI, 0.6 to 0.9). No significant effect was 
seen with decision aids for circumcision, BRCAI gene 
screening, amniocentesis, or hormone replacement ther- 
apy. One study found a significant increase in hepatitis 
B vaccination with exposure to a decision aid. Three 
included trials addressing PSA screening gave conflicting 
results: Two trials showed a reduction in PSA testing, 
and one showed no impact. Finally, 3 of 3 trials showed 
that a significantly increased proportion of patients ex- 
posed to decision aids assumed a more active role in 
their health care decisions compared with patients re- 
ceiving usual care, and 4 of 4 trials showed no increase 
in anxiety with the use of decision aids. 

The search strategy for Molenaar and colleagues’ 
review covered the literature through mid-1998. The 16 
randomized trials identified by Molenaar and colleagues 
differed in definitions of decision aids, inclusion criteria, 
and search strategies. As result, 9 of these 16 trials were 
also included in O’Connor and colleagues’ review. Mo- 
lenaar and colleagues did not attempt a quantitative 
meta-analysis of the outcomes of the trials they identi- 
fied. In general, these authors found less consistent ef- 
fects among the trials they examined on the outcomes 
studied by O’Connor and colleagues and noted more 
heterogeneity in study results. 

In addition, Molenaar and colleagues identified 14 
noncontrolled studies of decision aids. Four of these 
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Table 2. Effect of Decision Aids on Patients’ Decisions* 





Decision (Reference) Decision Aid 
Patients Patients Choosing 
Option 
n H 
Major surgery 
Coronary revascularization (28) 61 41 
Coronary revascularization (27) 86 59 
Prostatectomy (12) 104 5 
Mastectomy (33) 30 24 
Total 281 
Circumcision of newborn boys 
Maisels et al. (34) 23 91.3 
Herrera et al. (35) 56 84 
Total 79 
Testing for prostate-specific antigen 
Davison et al. (36) 50 48 
Flood et al. (37) 103 11.7 
Wolf et al. (38) 103 60.2 
Total 256 
Other screening 
BRCAT gene test (29) 122 69.7 
Amniocentesis (39) 444 37 
Total 563 
Othert 
Hepatitis B vaccination (40) 753 23.4 
Dental surgery (41) 37 85 
Hormone therapyt (31) 81 13.6 








Comparison intervention Weight Relative Risk 
Patients Patients Choosing 
Option 

n 

48 58 26.4 0.7 (0.5-1.0) 

94 76 57.2 0.79 (0.6~1.0) 
123 8 6.2 0.74 (0.3-2) 

30 42 10.1 0.58 (0.3-1.0) 
295 100 0.74 (0.6-0.9) 

28 96.4 67.3 0.95 (0.8-1.1) 

47 87 32.7 1.07 (0.91.3) 

75 100 0.96 (0.85~1.07) 

50 38 31.1 1.26 (0.8-2) 

93 22.6 21.8 0.52 (0.3-1.0) 
102 76.5 47.2 0.79 (0.6-0.9) 
245 100 0.83 (0.6-1.3) 
164 65.2 38 1.07 (0.9-1.3) 
431 34.4 62 1.08 (0.91.3) 
595 400 1.08 (0.95-1.22) 
263 13.3 1.76 (1.3-2.5) 

37 70.3 1.19 (0.9-1.5) 

84 15.5 0.88 (0.4-1.8) 





* Reprinted with permission from O'Connor and colleagues (25). 
+ Results were not combined because of heterogeneity in topics. 
+ Comparison berween more intensive and less intensive decision aids. 


studies addressed the feasibility of a variety of decision 
aids in clinical practice, while 10 reported positive eval- 
uations from patients on the decision aids they used. Of 
interest, 3 noncontrolled studies found correlations be- 
tween participants’ elicited preferences for outcomes and 
their preferences or choices about treatment. These find- 
ings suggest matching of patient preferences with a man- 
agement strategy, perhaps the most important theoreti- 
cal goal of shared decision making. Unfortunately, in 
the absence of controls, it is impossible to conclude that 
decision aids actually improved the degree of correlation 
between preferences and choice of management. 
Overall, the literature suggests that patients respond 
favorably to decision aids. In general, knowledge appears 
to be improved (sometimes substantially) with the use of 
decision aids, although how “high tech” decision aids 
need to be to accomplish this end is still an open ques- 
tion. Thus, decision aids can help make “informed 
choice” for testing or treatment a reality. In theory, bet- 
ter-informed choices should reduce risks for malpractice 
allegations against clinicians, but no study has addressed 
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this hypothesis directly. The impact on patients’ treat- 
ment choices varies and may depend on the type of 
decision aid, the nature of the decision, and the back- 
ground rates of treatment in “usual care.” Randomized 
trials of decision aids for major surgical interventions 
suggest that decision aids lead to less invasive treatment 
choices. Decisional conflict appears to be reduced, with 
no increase in anxiety, but there is little evidence of 
impact in other areas, including patient satisfaction and 
health status. 

The number of well-designed, adequately powered 
randomized trials assessing the effectiveness of decision 
aids is still relatively small. Given the variety of types of 
decision aids and the number of clinical problems for 
which such interventions would seem appropriate, the 
low number and poor quality of published studies are 
especially disappointing. On the other hand, in some 
cases, there are more randomized trials of decision aids 
for a particular clinical problem than there are random- 
ized trials comparing the outcomes of the different man- 
agement strategies for these problems themselves. 
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Case StuDY OF HEALTH DECISION Alps: 
THE PSA SCREENING DECISION 

The potential promise of decision aids for patients 
facing difficult, preference-driven decisions may be best 
appreciated by examining the results of studies of deci- 
sion aids for one clinical problem. The PSA screening 
decision would seem an ideal issue to address with a 
decision aid. Randomized trials have not yet demon- 
strated whether early detection of prostate cancer is ben- 
eficial, ineffective, or harmful. Nevertheless, the PSA test 
has been available for more than a decade and is widely 
used for screening in the United States. Recent national 
guidelines on PSA screening suggest thar the decision to 
test should be individualized on the basis of a discussion 
of the pros and cons of the test. Given the complexity of 
the decision, the amount of information that men (and 
their partners) think it would be helpful to have (42), 
the generally low level of knowledge about the advan- 
tages and disadvantages of the PSA test among men 
eligible to be screened (43), and limited time to discuss 
any one preventive intervention in primary care practice, 
it is perhaps not surprising that at least eight random- 
ized trials have examined three different decision aids for 
PSA screening. Most of these trials were published after 
the end dates for the searches reported in the two over- 
views. 

Three trials studied the impact of providing infor- 
mation about PSA screening in written or verbal form to 
men considering this test (36, 38, 44). In the first trial, 
patients in the intervention group assumed a signifi- 
cantly more active role in decision making and had 
lower levels of decisional conflict than controls. Levels of 
anxiety and the proportions of men selecting screening 
in the two groups did not significantly differ (36). In the 
second trial, the main outcome was interest in undergo- 
ing PSA screening, assessed on a five-point Likert scale. 
The intervention reduced interest in PSA screening by a 
group mean difference of 0.8 point (P < 0.001) (38). 
The last trial compared the provision of general written 
information about PSA screening with the provision of 
more specific quantitative visual information on the 
probability of false-positive and negative results. Knowl- 
edge and beliefs about PSA testing, as assessed by a pre- 
and a post-exposure test, were significantly more accu- 
rate in the intervention group (44). 

More recently, results of five trials of the same linear 
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videotape addressing the PSA screening decision have 
been reported (37, 45-47). The 22-minute videotape, 
developed by our group, includes testimonials by two 
physicians, one who has regular PSA testing for his own 
health care and another who does not. The first two 
trials were quasi-randomized trials of the PSA screening 
videotape in two settings: one among older men attend- 
ing a free prostate cancer screening clinic and one 
among older men scheduled to visit a general medical 
clinic for a routine visit (37). In the first trial, men in 
the control group were assigned to review a videotape, 
funded by a drug company, that presented only the ben- 
ehts of screening. In the second trial, the control group 
was assigned to receive “usual care”; group assignment 
depended on dates of clinic attendance. In both trials, 
assignment to the intervention group resulted in im- 
proved knowledge about prostate cancer screening. For 
example, the proportion of participants who answered 
“yes” to the question asking whether most men with an 
elevated PSA level do not have prostate cancer increased 
from 30% to 64% in the screening clinic and 14% to 
72% in the general medical clinic (P < 0.001 for both 
comparisons). 

Volk and colleagues randomly assigned 145 men to 
one of three interventions: a prostate cancer screening 
videotape only (the same videotape as that used in Flood 
and colleagues’ two trials), the screening videotape plus 


a utility assessment exercise, or “usual care” (45, 48). 
Two weeks after enrollment, the number of knowledge 


questions answered correctly in both intervention 
groups together increased from a mean of 3.0 to 4.8 of 
10 (P = 0.001), with no significant improvement in the 
control group. In addition, participants viewing the vid- 
eotape rated the experience in many domains. In partic- 
ular, 79% of viewers rated the videotape as completely 
balanced, while 16% thought it was slanted to favor 
screening and 5% thought it was slanted in favor of not 
screening: these findings suggest fairly good balance. 

In a multicenter trial, Wilkins and colleagues (46) 
randomly assigned 422 men to a group that viewed the 
same PSA videotape before a scheduled primary care 
visit or to a group that received usual care. Patients 
assigned to the intervention group were more satisfied 
with the information they received, demonstrated signif- 
icantly greater knowledge of PSA testing, and expressed 
significantly stronger preferences for active participation 
in making medical decisions about their health care. 
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Table 3. Summary of Studies Evaluating the Effect of Decision Aids on Prostate Cancer Screening Behavior* 





Source (Reference) Participants 


Flood et al. (37) Unselected patients with scheduled 


ambulatory visits 








Type of Decision Aid 


Linear videotapet 


Linear videotapet and discussion 50.0 (42) 





Screening Rate, % (n per group) Odds Ratio 
ees ost antidote (95% Cl) 
Patients Receiving Control Patients 
Decision Aid 
11.7 (103) 22.6 (93) 0.45 (0.21-0.98) 


Flood et al. (37) Men presenting for free prostate- Linear videotapet 98.4 (184) 100 (188) NA#t 
specific antigen screening 

Volk et al. (45, 48) Unselected family medicine patients Linear videotapet 34.3 (70) 59.7 (67) 0.35 (0.18-0.70) 

Wilkins et al. (46) Unselected Veterans Affairs patients Linear videotapet 54 (213) 80 (209) 0.30 (0,19~0,45)} 
recruited from outpatient clinics 

Davison et al. (36) Men presenting for a periodic heath Verbal and written discussion 28 (50) 21 (50) 1.38 (0.56-3.41) 
examination 

Schapira and VanRuiswyk (44) Veterans Affairs patients responding Specific quantitative information 82 (122) 84 (135) 1.13 (0.59~2.16) 
to a letter solicitation 

Frosch et al. (47) Male patients participating in a Health Discussion 82.2 (45) 97,7 (43)§ 0.11 (0.02-0.67) 
Appraisal screening program Linear videotapet 60.0 (46) 0.04 (0.01-0.17) 


0.02 (0.01-0.10) 





* Modified with permission from Volk and Spann (49). NA = not available. 


t All these trials used the same linear videotape addressing the decision to have prostate-specific antigen screening. 


+ Odds ratio cannot be computed because all controls selected screening. 
§ Control group was the same for all three comparisons. 


Finally, Frosch and colleagues (47) most recently 
reported the results of a four-arm randomized trial 
among 176 men recruited through the Health Appraisal 
screening program of the Kaiser Permanente health 
plan. Participants were randomly assigned to usual care, 
a face-to-face discussion about the pros and cons of PSA 
testing, the same PSA videotape used in the previous 
trials, or a combination of the videotape and the discus- 
sion. The proportion of men selecting PSA testing was 
about 98% with usual care, 82% with the discussion, 
60% with the videotape, and 50% with both the video- 
tape and the discussion (P < 0.001). 

Table 3 summarizes the impact of all the decision 
aids studied in these trials on participants actual PSA 
screening decisions. In four of the seven trials that re- 
ported this outcome and four of the five trials cf the 
videotape-based decision aid, the proportion of men 
having PSA testing significantly decreased. All six trials 
examining men’s knowledge about PSA testing revealed 
large, statistically significant improvements, suggesting 
that the generally more conservative decisions about 
PSA screening in the intervention group were indeed 
better informed. 


CHALLENGES OF IMPLEMENTING HEALTH DECISION 
Alps To FACILITATE SHARED DECISION MAKING IN 
PRIMARY CARE 

Barriers to the use of decision aids in office-based 
primary care practice are both psychological and logistic. 
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From the psychological perspective, most physicians 
probably think they already are doing a good job of 
educating patients and involving them in decision mak- 
ing, despite some growing evidence to the contrary (50—~ 
52). Some clinicians undoubtedly prefer a more pater- 
nalistic role and genuinely feel that such an approach is 
better for their patients. In fact, in a recent small survey 
performed as part of the implementation of two inter- 
active health decision aids addressing choice of treat- 
ments for breast cancer and ischemic heart disease, phy- 
sicians generally agreed with the statement, “Most 
patients prefer the doctor to take responsibility for their 
medical problems” (53). Moreover, a 1996 survey com- 
paring internists’ and their patients’ ratings of the im- 
portance of different elements of outpatient care found 
that physicians rated the importance of providing 
health-related information considerably lower than did 
their patients (54). 

However, logistic problems with implementing 
shared decision making have been a real issue, too. Mak- 
ing time and space available in office practice for patient 
education in general and use of decision aids in partic- 
ular is problematic, particularly for more complex vid- 
eotape- or computer-based decision aids. Coordinating 
mailings or in-office viewings of videotapes, as was done 
in many of the trials of the PSA decision aid, may be too 
much for small offices to take on. Hospitals or larger 
practices might centralize these tasks, but the process of 
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referral can then become cumbersome and even rate- 
limiting (53). Finally, time spent by practice personnel 
in helping patients access and use decision aids often 
represents an extra burden and expense. As reflected in 
Molenaar and colleagues’ review, however, patient ac- 
ceptance of health decision aids does not appear to be a 
barrier, once the logistic difficulties in getting them to- 
gether at the right place and time are overcome. Clini- 
cians interested in a catalog of existing health decision 
aids for various medical conditions can access a list pre- 
pared by the Ottawa Health Decision Centre (available 
at www.LRI.ca/programs/ceu). 


CONCLUSIONS 

Health decision aids are a theoretically attractive 
option for informing patients about their management 
options and facilitating their participation in preference- 
driven medical decisions. Although the number cf pub- 
lished randomized trials assessing the impact of health 
decision aids on the quality of medical decisions is lim- 
ited (but growing), various types of decision aids gener- 
ally appear successful in better informing patients about 
their treatment options than “usual care” does. For 
some, the ability of decision aids to make “informed 
choice” more truly informed may be sufficient to advo- 
cate their use. Moreover, exposure to decision zids for 
major elective surgical interventions and the PSA screen- 
ing decision appears to lead to more conservative treat- 
ment choices by patients. However, the impact of deci- 
sion aids on treatment choice probably depends on the 
setting, the decision, and the nature of the decision aid 
itself. Decision aids studied in randomized trials are het- 
erogeneous in format and content; in particular, zhe vol- 
ume of quantitative information in the programs and 
how that information is communicated vary consider- 
ably. Little evidence is available to determine whether 
one type of decision aid is “optimal,” although more 
complicated programs in general seem to havz larger 
effects. Relatively few trials have specifically studied po- 
tential side effects of health decision aids, including po- 
tentially heightened anxiety. The cost-effectiveness of 
decision aids has not been studied, although it is entic- 
ing to think that the pattern of more conservative deci- 
sions by users of some decision aids at least has the 
potential to reduce medical care costs in a manner that is 
dictated by patient preferences. 

Further study of the impact of decision aids on pa- 
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tients and their decisions in randomized trials, including 
trials comparing different types of decision aids, is 
clearly needed (although a realist might argue that the 
body of evidence from randomized trials supporting the 
positive effects of decision aids for the PSA screening 
decision is already considerably more convincing than 
the randomized trial evidence in favor of the widely 
popular PSA screening test itself). Incorporating deci- 
sion aids into office practice remains a formidable chal- 
lenge. Major questions remain about how to avoid bias 
in decision aids, how much quantitative information to 
present and how it should be presented, and how to 
tailor presentations for users from different cultural and 
ethnic groups and with different education levels. How- 
ever, all these questions are equally applicable to how 
clinicians themselves present information to patients 
about their medical decisions behind closed office doors, 
a process that has also been understudied. 
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Update in Hematology 
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[° the past several years, there has been a veritable 
explosion of new and impressive treatments that not 
only will alter the management of leukemia and lym- 
phoma but are expected to have far-reaching effects in 
general internal medicine. Target-specific drugs. includ- 
ing monoclonal antibodies and selective enzyme inhibi- 
tors—along with so-called designer drugs—have ushered 
in a new era in medicine. Examples in this Update are 
rituximab, a monoclonal antibody effective in non- 
Hodgkin lymphoma and the oral antileukemia drug 
STI-571. We also discuss advances in the fellowing 





areas of hematology: self-management of oral anticoag- 
ulant therapy, understanding risks for venous thrombo- 
embolism in women during pregnancy and n post- 
menopausal women who are undergoing hormone 
replacement therapy, and management of patients with 
sickle-cell disease. 





Applications of Rituximab 


Rituximab Is an Effective Initial Systemic Treatment tor 
Low-Grade Non-Hodgkin Lymphoma 

Hainsworth JD, Burris HA 3rd, Morrissey LH, et al. Fituximab 
monoclonal antibody as initial systemic therapy for patients with 
low-grade non-Hodgkin lymphoma. Blood. 2000;95:3052-€ [PMID: 
10807768] 


Rituximab (Rituxan, Genentech, Inc., South Sar Fran- 
cisco, California, and IDEC Pharmaceuticals Corp., San 
Diego, California) is a humanized murine monoclonal 
antibody directed against the CD20 antigen, which is 
expressed on B lymphocytes in more than 90% of pa- 
tients with B-cell non-Hodgkin lymphoma. The bind- 
ing of the antibody to CD20 antigen on maliguant B 
cells in vitro (as well as normal B cells) results in cellular 
destruction through a combination of cell-mediated cy- 
totoxicity and complement-dependent cell lysis. Ritux- 
imab also triggers programmed cell death (apoptosis), 
and some investigators believe that this may be the most 
important mechanism of in vivo cell death. Response 
rates have approached 50% in patients with low-grade 
non-Hodgkin lymphoma who are resistant to conven- 
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tional chemotherapy, a population with few treatment 
options (1). 

Hainsworth and colleagues evaluated a new patient 
group for rituximab: chemotherapy-naive patients. The 
authors infused rituximab (375 mg/m?) once per week 
for 4 weeks in patients with low-grade non-Hodgkin 
lymphoma who had never received chemotherapy. Some 
of them had relapsed after spot radiation therapy. Of 39 
patients completing the first 4-week course, 21 (54%) 
had an objective response (2 of these had a complete 
response). Another 14 patients had a minor response or 
stable disease, and only 4 (10%) had progressive disease. 
Three of 13 patients given a second course of treatment 
improved, increasing the overall response rate to 64% 
and the complete response rate to 15%. More than half 
of patients with follicular or small lymphocytic lym- 
phoma responded. Rituximab was well tolerated; only 1 
patient had serious toxicity, in the form of chest pain 
and ischemic electrocardiography changes. Toxicity was 
mainly infusion related and consisted of fever, chills, 
and mild nausea or vomiting occurring primarily with 
the first infusion. Significant myelosuppression did not 
occur, 

Rituximab is a targeted, minimally toxic treatment 
that is highly effective against low-grade non-Hodgkin 
lymphoma in patients who have and have not received 
previous treatment. If needed, additional courses may be 
given every 6 months, which would allow time for the 
normal B cells to recover. 


Immune Thrombocytopenia Responded Well to Rituximab 
in a Patient with Graft-versus-Host Disease 

Ratanatharathorn V, Carson E, Reynolds C, et al. Anti-CD20 chi- 
meric monoclonal antibody treatment of refractory immune-medi- 
ated thrombocytoperia in a patient with chronic graft-versus-host 
disease. Ann intern Med. 2000;133:275-9. [PMID: 10929168] 


Chronic graft-versus-host disease (GVHD) develops in 
roughly half of long-term survivors of bone marrow 
transplantation whose grafts come from HLA-identical 
donors (2). These patients frequently have autoantibod- 
ies to cell-surface and intracellular antigens, and one of 
the manifestations is immune-mediated thrombocytope- 
nia. Ratanatharathorn and colleagues evaluated ritux- 
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Figure. Clinical course of a patient with chronic 
graft-versus-host disease In whom severe refractory 
immune-mediated thrombocytopenia responded to 
treatment with antl-CD20 monoclonal antibody. 
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imab in a 32-year-old woman who developed severe 
GVHD and immune thrombocytopenia after receiving 
an allogeneic hematopoietic stem-cell transplent for 
chronic myelogenous leukemia (CML). After infusion 
of peripheral blood stem cells from an HLA-matched 
sibling, the patient received methotrexate and tacroli- 
mus but nevertheless developed acute and then chronic 
GVHD. Transplantation led to hematologic reconstitu- 
tion, but the platelet count decreased to 28 X 10°cells/L. 
The platelet count increased temporarily after treatment 
with methylprednisolone and mycophenolate and with 
anti-D immune globulin. Although the plateler count 
increased after laparoscopic splenectomy, it soon de- 
creased to 2 X 10° cells/L and did not respond to intra- 
venous vincristine and cyclophosphamide. Finally, start- 
ing on day 404, the patient received weekly infusions of 
rituximab at a dose of 375 mg/m? over 4 weeks; this led 
to a sustained increase in platelet counts (Figure). Ta- 
crolimus and mycophenolate were tapered and with- 
drawn without significant clinical evidence of chronic 
GVHD. Titers of platelet-associated antibody became 
negative within about 4 months of rituximab therapy, and 
platelet counts were normal at last follow-up (11 months 
after the start of monoclonal antibody treatmert). 
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This experience supports the efficacy of rituximab for 
treating conditions that feature B-cell dysregulation, such 
as GVHD and immune-mediated thrombocytopenia. 


Pllot Study Supports a Trial of Rituximab In Steroid-Reslstant 
Patients with Idiopathic Thrombocytopenic Purpura 

Saleh MN, Gutheil J, Moore M, et al. A pilot study of anti-CD20 
MoAb rituximab in patients with refractory Immune thrombocyto- 
penic purpura (ITP) [Abstract]. Blood. 2000;96:252a. 


Sixteen patients with idiopathic thrombocytopenic pur- 
pura who had not responded to multiple measures (in- 
cluding steroids and, in 7 patients, splenectomy), com- 
pleted a trial of rituximab. Of 13 patients who received 
a standard regimen of four weekly rituximab doses of 
375 mg/m*, 2 had a complete response and 1 had a 
partial response (overall response rate, 23%). Platelet 
counts, initially less than 75 X 10°cells/L, increased to 
greater than 150 X 10°cells/L in complete responders; a 
count of 100 X 107cells/L defined a partial response. 
Most experts probably would accept a platelet count of 
30 X 10°cells/L as an adequate response. Although pre- 
liminary, these results suggest that for patients with id- 
iopathic thrombocytopenic purpura who are resistant to 
conventional treatments, a trial of rituximab (which is 
well tolerated) may help prevent serious or fatal bleeding 
associated with this disorder. 

In a complementary study of 25 patients with 
chronic idiopathic thrombocytopenic purpura who had 
not responded to at least two and as many as five treat- 
ment regimens (including eight splenectomies), ritux- 
imab led to a response rate of 52% (3). Some patients 
had a complete response, with a platelet count exceeding 
100 X 10°cells/L, whereas others had a minor increase 
in platelet count but required no further treatment. 
Seven of 13 responses lasted 6 months or longer, and 
re-treatment succeeded in 2 patients who had relapsed. 
In most cases, platelet counts increased within 1 week 
after the first of four rituximab infusions. The one case 
of discontinued treatment was due to chills. No infec- 
tions were reported. 





Tyrosine Kinase Inhibitor Therapy for Chronic 
Myelogenous Leukemia 


The results of two recently published studies attest to 
the promise of a new orally active selective tyrosine ki- 
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nase inhibitor, STI-571 (Gleevec, Novartis Pharmaceu- 
ticals, Basel, Switzerland), for treating all phases of 
CML. The Philadelphia chromosome, which character- 
izes CML, results from a reciprocal translocation of the 
abl locus on chromosome 9 to the dcr locus on chromo- 
some 22. The resulting oncogene, ber-abl, is expressed as 
an oncoprotein with aberrant tyrosine kinase activity 
that continuously transmits proliferative signals to the 
cell nucleus and ultimately causes malignant transforma- 
tion. STI-571, identified after screening of many ty- 
rosine kinase inhibitors, was chemically modified to se- 
lectively block the tyrosine kinase activity of the bcr-abl 
oncogene, It is also active against other protein kinases, 
such as the receptor for stem-cell factor (c-kit) and platelet- 
derived growth factor receptor. 


STI-571, a Tyrosine Kinase Inhibitor, Is Effective against 
Interferon-Resistant CML 

Druker BJ, Talpaz M, Resta DJ, et al. Efficacy and safety of a 
specific inhibitor of the BCR-ABL tyrosine kinase in chronic myeloid 
leukemia. N Engl J Med. 2001;344:1031-7. [PMID: 11287972] 


This phase I dose-escalating trial evaluated the safety 
and efficacy of STI-571 in 83 patients with chronic- 
phase CML who had not responded to treatment with 
interferon-a. Dosages ranged from 25 to 1000 mg/d, 
and no maximum tolerated dose was identified. Adverse 
effects were grade 1 (mild) to grade 2 (moderate), even 
at higher dosages of 600 to 1000 mg/d; the most fre- 
quent adverse effects were nausea (43%), myalgias 
(41%), edema (39%), and diarrhea (25%). All but 1 of 
54 patients given daily doses of at least 300 mg had a 
complete hematologic response, defined as a reduction 
in the leukocyte count to less than 10 X 10°cells/L 
and a reduction in the platelet count to less than 
450 X 10°cells/L, maintained for at least 4 weeks. These 
complete responses occurred within the first month of 
treatment and have been maintained in 51 of 53 pa- 
tients (median follow-up, 265 days). 

Cytogenetic responses were based on the analysis of 
20 cells in metaphase and were classified by the number 
of Philadelphia chromosome-positive cells: complete 
(no cells positive), partial (1% to 35% of cells positive), 
minor (36% to 65% of cells positive), and absent 
(>65% of cells positive). Twenty-nine patients had a 
cytogenetic response; 7 of these patients had a complete 
response. These responses occurred as early as 2 months 
and as late as 10 months after start of therapy (median 
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time to the best cytogenetic response, 148 days). Three 
patients with a complete response tested negative on two 
highly sensitive methods for detecting the presence of 
disease (fluorescence in situ hybridization for 2 patients 
and polymerase chain reaction for 1 patient). 


STI-571 Is an Effective and Relatively Safe Treatment for 
CML in Myeloid Blast Crisis 

Druker BJ, Sawyers CL, Kantarjian H, et al. Activity of a specific 
inhibitor of the BCR-ABL tyrosine kinase in the blast crisis of chronic 
myeloid leukemia and acute lymphoblastic leukemia with the Phila- 
delphia chromosome. N Engl J Med. 2001;344:1038-42. [PMID: 
11287973] 


This dose-escalating pilot study evaluated STI-571 in 58 
patients, 38 of whom had myeloid blast crisis of CML 
and 20 of whom had Philadelphia chromosome—positive 
acute lymphoblastic leukemia or lymphoid blast crisis of 
CML. Blast crisis was defined as more than 30% blasts 
in the peripheral blood or bone marrow. Philadelphia 
chromosome—positive patients with acute lymphoblastic 
leukemia had relapse after standard chemotherapy or 
were resistant to this therapy. Because the study is still in 
progress, the results reported represent an interim anal- 
ysis of the data. 

Dosages of STI-571 ranged from 300 to 1000 
mg/d. The most frequent adverse effects reported in- 
cluded nausea, vomiting, and edema; most were grade | 
(mild) or grade 2 (moderate), as in Druker and col- 
leagues’ previous study. However, severe neutropenia 
and thrombocytopenia occurred in 40% and 33% of 
patients, respectively. Liver enzyme levels increased in 8 
patients (14%); this increase was not related to dose and 
required discontinuation of therapy in only 1 patient. 
Sixteen patients died of disease progression, and no 
deaths were attributed to the study drug. 

Forty-six patients (79%) had a 50% or greater de- 
crease in the peripheral blast count. Overall response 
rates were 55% for patients with myeloid blast crisis and 
70% for those with lymphoid blast crisis. Of 38 patients 
in myeloid blast crisis, 4 had a complete hematologic 
remission, defined as a lack of obvious leukemia in the 
marrow and a return of adequate normal hematopoiesis. 
Of the 20 patients with lymphoid blast crisis of CML or 
Philadelphia chromosome-positive acute lymphoblastic 
leukemia, 4 had a complete hematologic remission. Re- 
sponse was not related to dose. Five patients had com- 
plete cytogenetic responses: 3 patients with myeloid 
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blast crisis and 2 with lymphoid blast crisis. The re- 
sponse appeared to be more durable for patients with 
myeloid blast crisis than for those with lymphoid blast 
crisis or acute lymphoblastic leukemia. 

Treatment options have been limited for patients in 
CML blast crisis and those with Philadelphia chromo- 
some-—positive acute lymphoblastic leukemia. These pre- 
liminary findings are encouraging, even for patients who 
have not responded well to traditional induction chemo- 
therapy. 


Summary of Results 

Patients with chronic-phase CML usually respond he- 
matologically to STI-571, and those with accelerated or 
blast-phase disease have responded hematologically 
nearly two thirds of the time. Rates of cytogenetic re- 
sponse are also impressive, especially considering that 
patients with accelerated or blast-phase disease have had 
few treatment options. Most of these patients are resis- 
tant to chemotherapy, and, when they do respond, the 
duration is usually limited. Toxicity from STI-571 was 
generally mild, with severe neutropenia and thrombocy- 
topenia mostly confined to critically ill patients in blast 
crisis. STI-571, conveniently administered by the oral 
route, is a significant advance in targeted treatment. It 
may well prove effective against other types of cancer 
that overexpress tyrosine kinase. Preliminary results in 
patients with gastrointestinal stromal tumors that over- 
express c-kit are promising. Studies are also under way 
in patients with small-cell lung tumors that express this 
stem-cell factor receptor. 





Anticoagulation 


Self-Management of Oral Anticoagulation Provided Control 
as Good as or Better Than a Specialized Clinic 

Cromheecke ME, Levi M, Colly LP, et al. Oral anticoagulation 
self-management and management by a specialist anticoagulation 
clinic: a randomised cross-over comparison. Lancet. 2000;356:97- 
102. [PMID: 10963245] 


Trearment with a vitamin K antagonist prevents throm- 
boembolism, but careful laboratory monitoring and ap- 
propriate dose adjustments are necessary. The advent of 
small, portable devices has made patient self-monitoring 
and dose adjustment feasible. This randomized crossover 
trial from the Netherlands compared self-managed anti- 
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coagulation with care at a specialized anticoagulation 
clinic for 3-month periods. The participants, 50 patients 
receiving long-term oral anticoagulant therapy, had the 
international normalized ratio (INR) measured at 1- to 
2-week intervals during both phases of the study using a 
capillary finger stick and an automated CoaguChek PT 
device (Roche Diagnostics, Indianapolis, Indiana) dur- 
ing the self-management phase. All patients took part in 
a structured educational program and had an opportu- 
nity to measure their INR under supervision and then in 
the home setting. The patients used a standard dose-adap- 
tation nomogram to adjust their warfarin dose but were 
encouraged to tailor dosing according to their experience. 

The self-monitoring and clinic management periods 
did not substantially differ with regard to the primary 
end point, the number of estimates in the therapeutic 
range (therapeutic target value, + 0.5 INR unit). Pa- 
tients met the primary end point during 55% and 49% 
of the self-monitoring and clinic management periods, 
respectively (odds ratio, 1.2 [95% CI, 1.0 to 1.6]). The 
proportion of patients within the therapeutic target 
range more than half the time was 60% with self-man- 
agement and 52% during clinic care. The respective fig- 
ures for being within range more than 75% of the time 
were 27% and 12% (odds ratio, 2.5 [CI, 1.0 to 6.7}). 
Thirty-four of 49 evaluable patients had better control 
during self-management (odds ratio, 4.6 [CI, 2.1 to 
10.2]), although similar numbers of dose adjustments 
were made in the two groups. Serious deviations from 
the treatment goal (an INR <1.5 or >5.0) occurred 
during 3.5% of the self-management period and 5.3% 
of the clinic period. No major bleeding episodes oc- 
curred, and minor bleeding was more frequent during 
clinic management. Self-management was associated 
with higher estimates of general satisfaction with treat- 
ment and significantly lower scores for daily anxiety and 
distress. 

Self-management of anticoagulant therapy not only 
is feasible—it also allows monitoring of treatment at 
least as well as can be done in a specialized clinic and is 
better appreciated by the patients themselves. Several 
so-called near-site devices have been approved for home 
use in the United States. Home monitoring holds great 
promise for adherent patients who can implement the 
procedures properly— especially those living far from a 
monitoring site. The patients in this study had a wide 
range of indications for anticoagulation, including atrial 
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fibrillation, previous venous thromboembolism, and 
presence of a prosthetic heart valve. Much work remains 
in determining how best to maintain control of self- 
managed anticoagulant therapy. 


Oral Vitamin K Proved Effective in Patients Who Received 
Overanticoagulation with Warfarin 

Crowther MA, Julian J, McCarty D, et al. Treatment of warfarin- 
associated coagulopathy with oral vitamin K: a randomised con- 
trolled trial. Lancet. 2000;356:1551-3. [PMID: 11075768] 


Because coagulopathy is a frequent complication of war- 
farin therapy, this multicenter Canadian study at- 
tempted to determine whether vitamin K therapy is safe 
and effective, compared with placebo, for rapidly de- 
creasing the INR to within the therapeutic range in pa- 
tients who have received overanticoagulation. In this 
double-blind, randomized study, 92 patients receiving 
warfarin who had an INR between 4.5 and 10.0 but 
were asymptomatic had warfarin withheld and were as- 
signed to receive 1 mg of vitamin K orally or a placebo. 
The trial took place at five tertiary care hospitals. The 
INR values increased in 9% of placebo recipients but in 
none of those given vitamin K (P = 0.056). On the day 
after treatment, 16% of patients given vitamin K and 
none of those assigned to placebo had an INR less than 
1.8 (P = 0.012). After the second trial day, INR values 
were similar in the two groups. Among 75 patients who 
received warfarin for 1 week or longer, 58% of those 
given vitamin K and 17% of those given placebo had an 
INR within the target range of 1.8 to 3.2 the day after 
treatment. During 3-month follow-up, 4% of vitamin 
K-treated patients and 17% of those receiving placebo 
had bleeding episodes. Overall, significantly less bleed- 
ing occurred in the vitamin K group (odds ratio, 0.187 
(CI, 0.019 to 0.999]; P > 0.2). The only major bleed- 
ing episode occurred 3 days after vitamin K treatment, 
when the patient’s INR was 2.0. One patient in each 
group had a thrombotic episode. 

This experience shows that administering low-dose 
vitamin K orally to patients who had received overanti- 
coagulation with warfarin limits bleeding complications 
without causing an undue risk for thrombosis. Vitamin 
K was given in liquid form using a parenteral prepara- 
tion. A l-mg tablet for oral use will be needed if this 
approach becomes widely used. 

A cohort study of patients receiving long-term war- 
farin therapy whose INR was 6.0 or higher showed the 
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importance of controlling the INR (4). Major bleeding 
occurred in 4.4% of patients during a 2-week follow-up 
period but in no patients whose INR was within the 
target range. Patients who have previously received vita- 
min K treatment do not become resistant to warfarin 
when vitamin K therapy is reintroduced. Vitamin K 
may also help patients who are extremely sensitive to 
warfarin because they metabolize it very slowly; these 
patients require low warfarin doses and are at risk for 
excessive anticoagulation with warfarin when first start- 
ing treatment with a standard dose of this drug. 





Thromboembolic Disease 


Postmenopausal Hormone Replacement Therapy Is Related 
to an Increased Risk for Venous Thromboembolism 

Grady D, Wenger NK, Herrington D, et al. Postmenopausal hor- 
mone therapy increases risk for venous thromboembolic disease. The 
Heart and Estrogen/progestin Replacement Study. Ann Intern Med. 
2000; 132:689-96. [PMID: 10787361] 


Recent observations suggest that hormone replacement 
therapy (HRT) increases the risk for both deep venous 
thrombosis and pulmonary embolism twofold to four- 
fold. In an attempt to confirm or rule out such an asso- 
ciation, Grady and colleagues analyzed data from the 
Heart and Estrogen/progestin Replacement Study 
(HERS), a randomized, double-blind, placebo- 
controlled trial undertaken at 20 U.S. centers. Partici- 
pants were 2763 postmenopausal women younger than 
80 years of age (mean age, 67 years) who had coronary 
disease (myocardial infarction, bypass surgery, angio- 
plasty, or at least 50% narrowing of a major coronary 
artery) but no history of venous thromboembolism. 
None of the women had undergone hysterectomy. Ac- 
tive treatment in HERS consisted of 0.625 mg of con- 
jugated equine estrogens daily plus 2.5 mg of medroxy- 
progesterone acetate daily. 

The authors thoroughly analyzed the data after find- 
ings suggested that women assigned to HRT had an 
increased risk for coronary heart disease events. As a 
result of these findings, the HERS investigators asked all 
women to cease taking study medication after a mean 
follow-up of 3.3 years. During an average follow-up of 
just over 4 years, with visits every 4 months, venous 
thromboembolic events occurred in 34 women receiving 


HRT and 13 receiving placebo (relative hazard, 2.7 [CI, 
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1.4 to 5.0]; P = 0.003). The excess risk associated with 
HRT was 3.9 per 1000 woman-years of follow-up (CI, 
1.4 to 6.4 per 1000 woman-years). The number needed 
to treat for harm was 256 per year (CI, 157 to 692). 
Individually, both deep venous thrombosis and pulmo- 
nary embolism occurred more often in women taking 
HRT; the relative hazard for both events was 2.8. Two 
women receiving HRT died of pulmonary embolism. 
Results were similar when analysis was limited to 
women who reportedly had taken more than 80% of 
their assigned medication. Multivariate analysis showed 
an increased risk for venous thromboembolism in 
women with lower-limb fractures (relative hazard, 18.1 
(CI, 5.4 to 60.4]), those with cancer (relative hazard, 3.9 
[CI, 1.6 to 9.4]), and those who had undergone inpa- 
tient surgery in the past 90 days (relative hazard, 4.9 
[CI, 2.4 to 9.8]). Nonsurgical hospital admissions also 
were a risk factor (relative hazard, 5.7 [CI, 3.0 to 10.8]). 
On the other hand, thromboembolism was only half as 
likely in women taking aspirin (relative hazard, 0.5 [CI, 
0.2 to 0.8]) or statin drugs (relative hazard, 0.5 [CI, 0.2 
to 0.9]). 

This analysis of data from HERS points to a two- 
fold to threefold increase in risk for venous thromboem- 
bolism in postmenopausal women with coronary heart 
disease who are given HRT. The study also suggested 
that aspirin and statins may be protective, a finding that 
certainly deserves intensive study. Statin therapy might 
be particularly helpful to women with lipid disorders. 
The risk may also be reduced by use of anticoagulation 
at times of increased thrombotic risk. 


Antepartum Anticoagulation Is Not Always Needed for 
Women with a History of Venous Thromboembollsm 
Brill-Edwards P, Ginsberg JS, Gent M, et al. Safety of withholding 
heparin in pregnant women with a history of venous thrcmboem- 
bolism. Recurrence of Clot In This Pregnancy Study Group. N Engl 
J Med. 2000;343:1439-44. [PMID: 11078768] 


Women with a history of venous thromboembolism 
may be at increased risk for a recurrence when pregnant. 
The decision to give or withhold heparin before delivery 
remains controversial, in part because there are no accu- 
rate estimates of how frequently thromboembolism re- 
curs when heparin is withheld. Some authorities have 
recommended prophylactic anticoagulation both during 
pregnancy and in the postpartum period. Most studies 
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did not use objective testing to confirm thromboembo- 
lism, and some were retrospective studies of nonconsec- 
utive patients. Brill-Edwards and colleagues’ multicenter 
study, performed in Canada, is based on a prospectively 
assembled cohort of consecutive eligible women seen 
from 1994 through 1998 who had a history of venous 
thromboembolism and no known thrombophilia. The 
125 participants were enrolled at or before 20 weeks 
gestation. The patients did not receive anticoagulants 
during pregnancy but did take heparin and warfarin af- 
ter birth. They continued to take warfarin for 4 to 6 
weeks. If symptoms or signs of deep venous thrombosis 
occurred during pregnancy, the patient had serial com- 
pression ultrasonography of the proximal veins. Patients 
suspected of having pulmonary embolism underwent 
ventilation-perfusion lung scanning. Laboratory tests 
(for factor V Leiden, prothrombin gene mutation, anti- 
cardiolipin antibody, protein S, protein C, and anti- 
thrombin III) were done on blood samples obtained from 
95 women. 

Three women (2.4%) had antepartum episodes of 
venous thromboembolism: 2 had deep venous thrombo- 
sis and 1 had pulmonary embolism. They received low- 
molecular-weight heparin for the rest of their pregnan- 
cies. Three women received anticoagulation for a mean 
of 33 days after episodes of deep venous thrombosis 
occurred in the postpartum period. No patient had 
postpartum recurrence during warfarin prophylaxis. 
Nine episodes of suspected pulmonary embolism were 
investigated, but only one was confirmed (it was not 
fatal). Just over half the women tested had one or more 
laboratory abnormalities; the most common were a low 
plasma level of free protein S, heterozygosity for factor V 
Leiden, and heterozygosity for the prothrombin G20210A 
mutation. Only one woman with a low free protein S 
level had a true deficiency on subsequent testing. Ex- 
cluding those with transiently low levels of free protein 
S, 4 of 25 women with abnormal test findings had re- 
current venous thromboembolism, compared with only 
2 of 70 women with normal test results (odds ratio, 6.5 
[CI, 0.8 to 56.3]). Factor V Leiden carried the highest 
odds ratio. All three women with an antepartum recur- 
rence of thromboembolism had a history of idiopathic 
venous thromboembolism, an abnormal laboratory re- 
sult, or both. No recurrences developed among the 44 
women who lacked laboratory evidence of thrombophilia 
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and whose previous thrombotic episode correlated with 
a risk factor that was present only transiently. 

The investigators believe that pregnant women do 
not need antepartum anticoagulation if a single past ep- 
isode of thrombosis occurred during a time of increased 
risk, such as oral contraceptive use or pregnancy, pro- 
viding that results of tests for thrombophilia are nega- 
tive. It is important, however, to do these tests if with- 
holding of anticoagulation is planned, with special 
attention paid to factor V Leiden. The authors -ecom- 
mend anticoagulation during the postpartum period for 
all women with a history of thrombosis. The most re- 
cent edition of the American College of Chest Physi- 
cians Guidelines on Antithrombotic Therapy summa- 
rizes current recommendations for anticoagulation in 
pregnancy (5). 





Sickle-Cell Disease 


Hydroxyurea Is Cost-Effective in Reducing the Frequency of 
Pain Crises in Adults with Sickle-Cell Disease 

Moore RD, Charache S, Terrin ML, et al. Cost-effectiveress of 
hydroxyurea in sickle cell anemia. Investigators of the Multicenter 
Study of Hydroxyurea in Sickle Cell Anemia. Am J Hematol 2000; 
64:26-31. [PMID: 10815784] 


Patients with sickle-cell disease are living increasingly 
longer lives, thanks in large part to effective penicillins 
and vaccination against pneumococcal pneumonia. 
More patients reach adulthood, at which point they in- 
cur adult medical problems: pulmonary hypertension, 
acute chest syndrome, renal insufficiency, cardiac condi- 
tions, and problems with transfusion. General internists 
will assume an increasingly active role, along with hema- 
tologists, in caring for these patients. Moore and col- 
leagues analyzed the cost-effectiveness of hydroxyurea 
treatment for sickle-cell anemia using data from the 
Multicenter Study of Hydroxyurea in Sickle Cell Ane- 
mia. This randomized, placebo-controlled, double-blind 
trial enrolled approximately 300 adults with sickle-cell 
disease, all of whom reported having three or more pain- 
ful crises each year. Hydroxyurea treatment reduced the 
frequency of these crises by half compared with placebo (6). 

The authors estimated costs for all outpatient visits 
and inpatient stays due to pain crises, along with the 
costs of acute chest syndrome, analgesia, hydroxeurea 
treatment, monitoring, transfusions, and clinical visits. 
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Annualized mean costs for hospitalization caused by 
painful crisis were $12 160 for patients given hydroxy- 
urea and $17 290 for placebo recipients (difference, 
$5130 [CI, $60 to $10 200]; P = 0.048). Hospital ad- 
missions accounted for a majority of costs in both study 
groups. Patients treated with hydroxyurea had lower 
costs for transfusions, opiates, emergency department 
visits, and treatment for acute chest syndrome. The dif- 
ference in the mean costs of care for chest syndrome was 
$830 (CI, $340 to $2000; P = 0.16). Mean total costs, 
including those for hydroxyurea and treatment monitor- 
ing, were $16810 for hydroxyurea recipients and 
$22 020 for placebo recipients (P > 0.2). The differ- 
ence was $5210 (CI, $610 to $11 030; P > 0.2). 

These findings imply that the cost of prescribing 
hydroxyurea and monitoring its use in adults with pain- 
ful crises of sickle-cell disease is more than compensated 
by reductions in the medical cost of treating painful 
crises. The investigators believe that hydroxyurea ther- 
apy is warranted for patients having three or more pain- 
ful crises each year. Hydroxyurea therapy appears to be 
cost-effective in this setting compared with placebo, 
even though the total cost difference is not statistically 
significant. Even greater long-term savings may occur if 
this agent prevents chronic organ damage. Children are 
now receiving hydroxyurea, and a randomized trial is 
being planned to learn whether the drug will limit the 
adverse consequences of sickle-cell disease in very young 
children. Bone marrow transplantation may cure the 
disorder in pediatric patients if the right match is avail- 
able, but this conclusion does not currently apply to 
adolescent or adult patients. 


Pulmonary Infection and Fat Embolism Were Major Causes 
of Acute Chest Syndrome in a Prospective Study of 
Sickle-Cell Disease 

Vichinsky EP, Neumayr LD, Earles AN, et al. Causes and outcomes 
of the acute chest syndrome in sickle cell disease. National Acute 
Chest Syndrome Study Group. N Engl J Med. 2000;342:1855-65. 
[PMID: 10861320] 


Acute chest syndrome is now the most common cause of 
death in adults with sickle-cell disease. Infectious and 
noninfectious causes have been postulated and pulmo- 
nary fat embolism implicated, but the cause or causes 
remain uncertain and appropriate treatment therefore is 
controversial. Vichinsky and colleagues conducted a 
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prospective study at 30 centers, analyzing 671 episodes 
of acate chest syndrome in 538 patients with a hemo- 
globia SS, hemoglobin SC, or hemoglobin SS—thalasse- 
mia phenotype. The criterion for a diagnosis was a new 
pulmonary infiltrate involving at least one complete 
lung segment, consistent with alveolar consolidation but 
not representing atelectasis. Management included anti- 
gen-matched blood transfusions depleted of leukocytes 
and Jacking sickle cells, bronchodilator therapy, and 
bronchoscopy. There were guidelines for administering 
oxygen, respiratory therapy, fluids, antibiotics, and pain 
management. Blood and respiratory tract secretions 
were sampled for antibody testing, culture, DNA anal- 
ysis, and histopathologic study. 

Nearly half the patients had an admission diagnosis 
othe: than acute chest syndrome; in most of these pa- 
tients, the admission diagnosis was vaso-occlusive crisis. 
In these cases, clinical and radiographic findings of acute 
ches: syndrome became apparent an average of 2.5 days 
after admission. Patients typically were hypoxic at the 
time of diagnosis and had decreasing hemoglobin levels 
and progressive multilobar pneumonia. The mean hos- 
pital stay was 10.5 days. Mechanical ventilation was nec- 
essary in 13% of patients, 81% of whom recovered. 
Patiznts 20 years of age and older had a more severe 
course than younger patients. Neurologic events oc- 
curred in 11% of patients, nearly half of whom had 
respiratory failure. Matched transfusions improved oxy- 
genation, and the rate of alloimmunization was 1%. 
One fifth of patients given bronchodilators improved 
clinically. The authors identified a specific cause in 38% 
of all episodes and in 70% of episodes for which com- 
plete data were available. Among the causes were pul- 
monary fat embolism and 27 different infectious agents, 
the most common being Chlamydia pneumoniae. Eigh- 
teen patients (3%) died, most commonly of pulmonary 
embolism or infectious bronchopneumonia. Infection 
contributed to 56% of the deaths. Mortality was 9% in 
patents older than 20 years. 

Internists may be the first to encounter patients 
wit: sickle-cell anemia who develop acute chest syn- 
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drome. In adults, the initial symptoms may be dyspnea 
or pain in the extremities. Fat embolism and infections, 
including community-acquired pneumonia, are com- 
mon causes. Most patients who require mechanical ven- 
tilation will recover if treated aggressively. The prognosis 
is improved by matched transfusions, broad-spectrum 
antibiotics (including a macrolide), and bronchodilator 
therapy. 
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Chemotherapy for Older Patients with Newly Diagnosed, 
Advanced-Stage, Aggressive-Histology Non-Hodgkin Lymphoma: 


A Systematic Review 


C. Tom Kouroukls, MD, FRCPC; George P. Browman, MD, MSc, FRCPC; Rosmin Esmaill, MSc; and Ralph M. Meyer, MD, FRCPC 


Purpose: To conduct a systematic review assessing chemother- 
apeutic regimens In patients at least 60 years of age with previ- 
ously untreated, advanced-stage, aggressive-histology non- 
Hodgkin lymphoma. 


Data Sources: Computerized databases were searched for re- 
ports from 1966 to April 2000. Relevant Journals, textbocks, and 
reference lists of published articles were hand searched. Abstract 
reports were not considered. 


Study Selection: Randomized trials comparing different chemo- 
therapy regimens were selected. Two independent assessors, who 
were blinded to authors, Institution, and results of the report, 
reviewed the retrieved cttations. 


Data Extraction: One author abstracted data on patlert char- 
acteristics, study qualtty score, survival, disease response and con- 
trol, toxicity, and quality of life; pooling was not done because of 
study heterogenelty. 


ge strongly influences outcomes in patients with 

ageressive-histology non-Hodgkin lymphoma (1). 
Fewer clinical trials have tested treatment in older pa- 
tients than in younger patients, and most conclusions 
about therapy for older patients with this disease have 
come from nonrandomized trials or studies in which the 
older patients constituted only a subset of a larger pop- 
ulation. Several factors could account for differences in 
outcomes between younger and older patients with lym- 
phoma: In brief, 1) differences in disease biology could 
result in more aggressive disease behavior, 2) altered 
pharmacokinetics and poorer host tissue tolerance may 
lead to a higher rate of adverse reactions, 3) comorbid 
illness may complicate treatment choices, and 4) the 
administration of less intensive chemotherapy may zom- 
promise disease control (2—6). Because half of the pa- 
tients with aggressive-histology lymphoma are older 
than 65 years of age (7) and the proportion of older 
persons in the North American and European popula- 
tion ‘is increasing (8), the optimal management of -hese 
patients is of considerable importance. 
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Data Synthesis: 12 randomized trials that compared chemother- 
apeutic regimens were reviewed. Progression-free and overall sur- 
vival were Improved when anthracycline-containing regimens, 
such as CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or CTVP (cyclophosphamide, pirarubicin, vincristine, 
and prednisone), were compared with other regimens. 


Conclusions: For treatment of older patients with advanced- 
stage, aggressive-histology lymphoma who do not have slgnifi- 
cant comorbid illnesses, an anthracycline-containing regimen, 
such as CHOP, given in standard doses and schedule, provides for 
superior outcomes compared with other regimens. 


Ann intern Med, 2002;136:144-152, 
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The International Prognostic Factors Project identi- 
fied age older than 60 years as an important prognostic 
factor in aggressive-histology lymphoma. For younger 
patients with aggressive-histology lymphoma, combina- 
tion chemotherapy with cyclophosphamide, doxorubi- 
cin, vincristine, and prednisone (CHOP) (9) is consid- 
ered standard therapy on the basis of randomized trials 
that compared this regimen with second-generation and 
third-generation regimens (10). Because the Interna- 
tional Prognostic Factors Project and many clinical trials 
have used 60 years of age or older to define older pa- 
tients, our review uses this age criterion. 

To assess the current evidence about the optimum 
treatment for older patients with aggressive-histology 
lymphoma, we conducted a systematic review designed 
to minimize bias and random error (11). Although sev- 
eral published reviews have addressed therapy for pa- 
tients with lymphoma, including older patients, they 
have not used the methods of systematic review (3-5, 
12, 13). In our systematic review, we summarize, criti- 


cally appraise, and synthesize the results of randomized 





studies that assessed specific chemotherapy options in 
older patients with previously untreated, advanced- 


stage, agpressive-histology non-Hodgkin lymphoma. 


METHODS 
Search Strategles 

We searched, without language restrictions (14, 15), 
the following databases: MEDLINE (reports published 
from 1966 to April 2000), EMBASE (1980 to March 
2000), CANCERLIT (1983 to April 2000), Current 
Contents (1993 to April 2000), Best Evidence (1991 to 
April 2000), the Cochrane Library (issue 1, 2000), and 
an unpublished thesis database (UMI ProQuest [16]). 
Details about the search strategy are available from 
the authors on request. Tables of contents of hemato— 
oncology journals and reference lists from retrieved ar- 


ticles and textbooks were hand searched. 


Study Selection 

One author removed duplicate citations and cita- 
tions dealing with other diseases from the MEDLINE, 
CANCERLIT, and EMBASE citation lists. Subse- 
quently, two authors who were blinded to author names 
and institutional affiliations, journal name, publication 
year, and study results independently assessed the re- 
maining citations on the basis of explicit inclusion and 
exclusion criteria. To be included, the study needed to 
be a randomized trial or an evidence-based >ractice 
guideline; the patients must have been 60 years of age or 
older and have had previously untreated, advanced-stage 
(any stage with B symptoms and stages II to IV [Ann 
Arbor staging system]), aggressive-histology (intermedi- 
ate grade or high grade, Working Formulation [17]) 
non-Hodgkin lymphoma. Exclusion criteria were 1) the 
use of interferon, maintenance chemotherapy, or stem- 
cell transplantation or 2) HIV-related lymphoma. Cita- 
tions were scored as “yes” if they met all inclusion cri- 
teria and “no” if they met an exclusion criterion. If 
citations met some of the inclusion criteria but met 
none of the exclusion criteria or if a clear judgment 
could not be rendered because of insufficient informa- 
tion, the citation was scored as “maybe.” Citations from 
the other databases were assessed by using the same in- 
clusion and exclusion criteria by one author in an un- 
blinded fashion. The printed article was retrieved if at 
least one reviewer judged its citation as a “yes” or “may- 
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be.” In cases of disagreement (when only one reviewer 
judged a citation as “no”), the citation was adjudicated 
for eligibility by another author who was not involved in 
this stage of review. Abstracts were not considered be- 
cause they usually provide information of a more pre- 
liminary nature. Subset analyses, although they may be 
misleading and require careful interpretation (18), were 
included if they contained data on the subset of patients 
60 years of age or older. 

We used PC-Agree software (20) to calculate k 
agreement coefficients (19) by using quadratic weights 
in which partial credit was given for partial agreement 
(for example, yes—maybe vs. yes—no). To assess the reli- 
ability of our eligibility criteria, we used K to quantify 
the agreement between reviewers beyond the degree of 
agreement that would be expected by chance alone. The 
interobserver x was calculated for the two independent 
reviewers’ scores (yes, maybe, no) of the blinded cita- 
tions. The intraobserver K was calculated for each of the 
two independent reviewers on the basis of 20 citations 
from MEDLINE that were randomly selected by using a 
random-numbers table. According to convention, we 
considered an acceptable x to be 0.60 or higher (19). 


Assessment of Study Quality 

Methodologic quality was assessed by using a vali- 
dated instrument for scoring the quality of randomized, 
controlled trials (21). The quality scores ranged from 0, 
which represents poor quality, to 5, which represents the 
best quality. A score was determined on the basis of 
whether 1) the randomization method was described, 2) 
the study was double-blinded, and 3) withdrawn partic- 
ipants were adequately described. The score was not 
used to determine study inclusion or quantitative 
weighting of results. We established that the study evi- 
dence needed to address clinically important outcomes, 
such as overall survival, any measure of the disease- 
control period (for example, time to treatment failure), 
or quality of life; reporting of response rates alone was 
insufficient. The conclusions about eligibility were based 
on the full reports of primary studies that described 
overall survival and any measure of disease control. De- 
termination of whether to combine (pool) the results of 
the studies was based on the study sample, treatment 
regimens, and reported outcomes. 
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Table 1. Reasons for Study Exclusion 








Reason for Exclusion Studies, n 
Other diseases were evaluated (for example, 

myeloma, Hodgkin disease, leukemia) 85 
Transplantation or growth factor were used 79 
Other interventions were evaluated 72 
Citation was a review article 66 
Age subgroup was not analyzed 59 
Study was nonrandomized 56 
Participants had low-grade, relapsed, or 

refractory non-Hodgkin lymphoma 46 
Citation was a basic science article 22 
Patients with HIV were included 9 
Citation was an abstract 7 
Patients were too young 7 
Study was reported subsequently in full form 3 

Total* 511 





* Duplicate studies were excluded; studies may have been excluded for multiple 
reasons. 


RESULTS 
Retrieved Articles 

The search strategy resulted in a total of 289 cita- 
tions in MEDLINE, 106 in CANCERLIT, and 391 in 
EMBASE. After one author initially screened the cita- 
tions, two blinded reviewers independently assessed a 
total of 385 citations for eligibility. The interobserver «x 
assessing the agreement beyond chance alone for the 
blinded databases was 0.83, and the intraobserver « val- 
ues for each of the blinded assessors were 0.60 and 0.80. 
Table 1 summarizes the reasons for study exclusion. Of 
76 total entries found by searching the Current Con- 
tents database, none represented additional eligible stud- 
ies. Likewise, searching the other databases revealed no 
reports. 


Data Synthesis 

Twelve full-length reports of randomized trials were 
examined and are summarized in Tables 2 and 3. Three 
studies (22-24) received a quality score of 3, 8 studies 
(25-32) received a score of 2, and 1 study (33) received 
a score of 1, Studies were grouped into one of three 
categories according to whether the study compared 1) 
regimens that differed only in the specific anthracycline 
agent used (22, 25-27), 2) a fractionated chemotherapy 
schedule with the standard schedule for the same che- 
motherapy (28), or 3) regimens that differed by some 
other criteria (23, 24, 29-33). The age criterion differed 
among these 12 randomized studies, with the minimum 
age for older patients ranging between 60 and 70 years. 
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Because of differences in the hypotheses tested, the het- 
erogeneity of the inclusion criteria for age, and the va- 
riety of chemotherapy regimens used, we considered sta- 
tistical pooling of these data to be inappropriate. 


Comparisons Testing Regimens with Anthracycline 
Substitution 

We examined four full reports in which regimens 
were compared to test the substitution of the anthracy- 
cline component (Tables 2 and 3). Sonneveld and col- 
leagues (22) randomly allocated 148 patients at least 60 
years of age to receive CHOP or a similar regimen that 
substituted mitoxantrone for doxorubicin (CNOP). In 
this study, which received a quality score of 3, the re- 
searchers analyzed the results on an intention-to-treat 
basis; sample-size calculations were reported, and the 
groups were balanced at baseline. The minimum cardiac 
ejection fraction required was at least 0.40, which is 
lower than that allowed in other studies. In contrast to 
the standard treatment cycle for CHOP—full-dose ad- 
ministration every 3 weeks—the treatments in this trial 
were administered at weekly intervals for 4 weeks (9). In 
comparison with patients receiving CNOP, patients re- 
ceiving CHOP had a superior median and 3-year overall 
survival, but no difference was detected in the rate of 
3-year disease-free survival. The overall toxicity did not 
differ among patients 60 to 70 years of age, patients 7 
to 75 years of age, and those older than 75 years of age. 
These results favoring doxorubicin are consistent with 
those seen in younger patients (34). 

Aviles and coworkers (25) randomly assigned 169 
patients to one of two regimens containing dose-esca- 
lated anthracycline: One group received cyclophospha- 
mide, epirubicin, vincristine, prednisone, and bleomy- 
cin (CEOP-Bleo), and the other group received the 
same regimen except that idarubicin was substituted for 
epirubicin (CIOP-Bleo). This study, which received a 
quality score of 2, used groups that were balanced at 
baseline; however, the study did not explicitly report the 
number of patients who could not tolerate the dose es- 
calation or whether such patients were included in the 
intention-to-treat analysis. Patients receiving CEOP-Bleo 
had a superior 3-year overall survival rate (72% among 
CEOP-Bleo recipients vs. 34% among CIOP-Bleo re- 
cipients; P < 0.01). Although this study suggests a ben- 
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Table 2, Randomized Trials of Chemotherapy: Patients and Therapy” 








Study Type of Patient Characteristics Chemotherapy Principle Tested 
Analysis Regimens 
Age, Patients, Disease Staget Pathology 
y n 
Sonneveld et al. (22) Primary 260 148 Il (bulky disease), Diffuse mixed, diffuse large cell, CHOP vs. CNOP Substitution of mltox- 
uM, IV Immunoblastic antrone for doxorubicin 
Aviles et al. (25) Primary 260 169 NS Diffuse large cell, small non- CEOP-B vs. CIOP-B Substitution of epirubicin 
cleaved cell, Immunoblastic, for Kdarubicin 
anaplastic large cell 
Aoki et al. (26) Primary 265 37 HV Follicular medium cell, diffuse Low-dose CHOP vs. Substitution of doxorubicin 
small cell, diffuse mixed, dif- T-COP vs. T-COPE for plrarubicin and the 
fuse large cell, diffuse pleo- addition of etoposide 
morphic 
Delena et al. (27) Subgroup 260 24 Any bulky disease Intermediate grade or high CHOP-B vs. CEOP-B Substitution of eplrubicin 
with B symptoms grade (Working Formulation) for doxorubicin 
Meyer et al. (28) Primary 265 38 IB, IIA (bulky Follicular large cell, diffuse small CHOP vs. chopt Weekly schedule fraction- 
disease), [IB—IV cleaved cell, diffuse mixed, ation 
diffuse large cell, immuno- 
blastic 
Tireill et al. (23) Primary 270 120 IHV Intermedlate grade, high grade CHOP vs. VMP Standard vs. presumed 
(Working Formulation) ex- less-toxic chemotherapy 
cluding small noncleaved cell, 
lymphoblastic lymphoma 
Bastion et al. (29) Primary 270 453 I (bulky), H-V Follicular large cefl, diffuse small CTVP vs. CVP Evaluating the usefulness 
cleaved cell, diffuse mixed, of the anthracycline 
diffuse large cell, Immuno- factor 
blastic, small noncleaved cell 
Jelic et al. (32) Primary 265 47 | (bulky), HV Diffuse large cell BEP vs. MEP Substitution of mitox- 
antrone for BCNU 
Montserrat et al. (33) Subgroup 2=60 78 HV Follicular large cell, diffuse small CHOP vs. CHOP vs. third-generation 
deaved cell, diffuse mixed, ProMACE-CytaBOM regimen 
diffuse large cell, immuno- 
blastic 
Cooper et al. (24) Subgroup 260 77 | (bulky), IETv Follicular large cell, diffuse small CHOP vs. MACOP-B CHOP vs. third-generation 
cleaved cell, diffuse mixed, regimen 
diffuse large cell, Immuno- 
blastic 
Gordon et al. (30) Subgroup =60 167 M-V Diffuse mixed, diffuse large cell, CHOP vs.m-BACOD CHOP vs. second-genera- 
immunoblastic tion regimen 
Stlingardl et al. (31) Subgroup >60 71 IBHV Intermediate grade, high grade ProMECE-CytaBOM vs. Comparison of third-gen- 








MACOP-B 


eration regimens 


* BCNU = bischloroethylnitrosourea (carmustine); BEP = BCNU, ecoposide, prednisone; CEOP-B = cyclophosphamide, epirubicin, vincristine, prednisone, bleomycin; 
CHOP = = cyclophosphamide, doxorubicin, vincristine, prednisone; CHOP-B = cyclophosphamide, doxorubicin, vincristine, prednisone, bleomycin; CIOP-B = cyclophos- 
phamide, idarubicin, vincristine, prednisone, bleomycin; CNOP = cyclophosphamide, mitoxantrone, vincristine, prednisone; CTVP = cyclophosphamide, pirarubicin, 
vincristine, prednisone; CVP = cyclophosphamide, vincristine, prednisone; C: M = cytarabine, bleomycin, vincristine, methotrexate, prednisone, leucovorin; MACOP- 
B = methotrexate, doxorubicin, cyclophosphamide, vincristine, prednisone, bleomycin; m-BACOD = methotrexate, bleomycin, doxorubicin, cyclophosphamide, vincristine, 
dexamethasone, leucovorin; MEP = mitoxantrone, etoposide, prednisone; NS = not specified; ProMACE = cyclophosphamide, doxorubicin, etoposide; ProMECE = 
cyclophosphamide, epirubicin, etoposide; T-COP = pirarubicin, cydcphosphamide, vincristine, prednisone; T-COPE = pirarubicin, cyclophosphamide, vincristine, pred- 


nisone, etoposide; VMP = teniposide, mitoxanrrone, prednimustine. 
+ According to the Ann Arbor staging system 


+ CHOP, conventional schedule, was compared with modified-dose CHOP (chop), administered in one-third doses weekly for 3 weeks. 


efit of epirubicin compared with idarubicin, hew these 
regimens compare with standard-dose CHOP is unknown. 

Aoki and colleagues (26) randomly assigned 37 pa- 
tients to receive 1) low-dose CHOP, 2) the same regi- 
men except with substitution of pirarubicin for doxoru- 
bicin (THP-COP), or 3) THP-COP with e-oposide 
added (THP-COPE). This study, which received a qual- 
ity score of 2, did not include an intention-to-treat anal- 
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ysis and did not describe the sample-size calculations. 
The 2-year survival rate did not differ among treatment 
groups; however, the study was underpowered to deter- 
mine whether important differences could be detected. 

In Delena and coworkers’ subgroup analysis (27) of 
older patients randomly assigned to a regimen that con- 
tained epirubicin or doxorubicin, the complete response 
rate did not differ between groups. 
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Table 3. Randomized Trials of Chemotherapy: Results* 











Study Regimens Compared Disease Response P Value Disease Control P Value Overall Survival P Value 
Sonneveld et al. (22) CHOP vs. CNOP Complete response: 0.03 Median disease-free >0.2 Median 26 mo vs. 0.029 
49% vs. 31% survival: 27 mo 12 mo; 
vs. 15 mo; 
Survival (at 3 y): 0.12 Survival at 3 y: 0.034 
17% vs. 13% 42% vs. 26% 
Aviles et al. (25) CEOP-B vs, CIOP-B Complete response: 0.003 Relapse-free survival <0.01 At 3 y: 72% vs. <0.01 
71% VS. 48% (at 3 y)t: 73% vs. 34% 
37% 
Aoki et al. (26) Low-dose CHOP vs. Overall response: >0.2 NS - At 2 y: 18% vs. - 
T-COP vs. T-COPE 63.6% vs. 80% 58% vs. 48% 
vs, 87.5% 
Delena et al. (27) CHOP-B vs. CEOP-B Complete response: >0.2 NS - NS - 
50% vs. 71% 
Meyer et al. (28) CHOP vs. chopt Complete response: 0.09 Progression-free 0.16 At 2 y: 74% vs, 0.05 
68% vs. 74% survival (at 2 y): 51% 
57% vs. 46% 
Tirelli et al. (23) CHOP vs. VMP Complete response: 0.06 Median progression- 0.002 Mediant: 36 mo 0.004 
45% vs. 27% free survivalt: vs. 13 mo 
Overall response: 0.01 26 mo vs. 8 mo 
77% VS. 59% 
Bastion et al. (29) CTVP vs. CVP Complete response: <0.001 Time to treatment <0.05 At 5 y: 27% vs. <0.05 
47% vs. 32%; failure (at 5 y): 19% 
Progressive disease: 24% vs. 14% 
21% vs. 39% 
Jelic et al. (32) BEP vs. MEP Overall respense: >0.2 NS - At 2 y: 30% vs. >0.2 
59% vs, 60% 50% 
Montserrat et al. (33) CHOP vs, Complete response: >0.2 NS - NS - 
ProMACE-CytaBOM 56.5% vs. 54% 
Cooper et al. (24) CHOP vs. MACOP-B Complete response: 0.04 Failure-free survival: - At 4 y: 48% vs. - 
67% vs. 43% 46% vs. 45% 49% 
Gordon et al. (30) CHOP vs. m-BACOD Complete response: 0.09 NS ~- NS - 
49% vs. 62% 
Silingardi et al. (31) ProMECE-CytaBOM vs. Complete response: 0.2 NS - NS - 
MACOP-B 52% vs. 68% 
* Results are shown in the same order as their corresponding chemotherapy regimens. BCNU = bischloroethyInitrosourea (carmustine); BEP = BCNU, etoposide, 


prednisone; CEOP-B = cyclophosphamide, epirubicin, vincristine, prednisone, bleomycin; CHOP = cyclophosphamide, doxorubicin, vincristine, prednisone; CHOP-B = 
cyclophosphamide, doxorubicin, vincristine, prednisone, bleomycin; CIOP-B = cyclophosphamide, idarubicin, vincristine, prednisone, bleomycin; CNOP = cyclophos- 
phamide, mitoxantrone, vincristine, prednisone; CTVP = cyclophosphamide, pirarubicin, vincristine, prednisone; CVP = cyclophosphamide, vincristine, prednisone: 
CytaBOM = cytarabine, bleomycin, vincristine, methotrexate, prednisone, leucovorin, MACOP-B = methotrexate, doxorubicin, cyclophosphamide, vincristine, prednisone, 
bleomycin: m-BACOD = methotrexate, bleomycin, doxorubicin, cyclophasphamide, vincristine, dexamethasone, leucovorin; MEP = mitoxantrone, etoposide, prednisone; 


NS = not specified; ProoMACE = cyclophosphamide, doxorubicin, etoposide; ProMEC 


> = cyclophosphamide, epirubicin, etoposide: T-COP = pirarubicin, cyclophos- 


phamide, vincristine, prednisone; T-COPE = pirarubicin, cyclophosphamide, vinctistine, prednisone, etoposide; VMP = teniposide, mitoxantrone, prednimustine. 


t Estimates taken from Kaplan-Meier plots. 


# CHOP, conventional schedule, was compared with modified-dose CHOP (chop), administered in one-third doses weekly for 3 weeks. 


Comparisons Testing Regimens with Chemotherapy 
Schedule Fractionation 

Meyer and colleagues (28) tested received dose in- 
tensity in a randomized, phase II trial. They assigned 38 
patients at least 65 years of age who had no significant 
comorbid illness to receive a conventional CHOP regi- 
men (full doses given every 3 weeks) or a dose-modified 
regimen of one-third doses administered weekly (chop). 
This study received a quality score of 2; baseline pazient 
characteristics were balanced, patient data were analyzed 
on an intention-to-treat basis, and sample-size calcula- 
tions were reported. The sample size of this trial was 
based on a comparison of the received dose intensities of 
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the two regimens, and no dose-intensity differences were 
detected. Although no difference in 2-year progression- 
free survival was detected, 2-year overall survival was of 
borderline significance in favor of CHOP. No statisti- 
cally significant differences were seen in important tox- 
icities; however, 47% of patients receiving standard 
CHOP compared with 26% of patients receiving weekly 
chop experienced at least one episode of neutropenic 
fever. 


Comparisons of Regimens Differing by Other Criteria 
The seven studies comparing regimens that differed 
according to other criteria are summarized in Tables 2 
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and 3. Four of these studies compared CHOP wizh an- 
other regimen (23, 24, 30, 33), and three studies com- 
pared regimens that did not include CHOP (29, 31, 32). 

A trial conducted by the European Organization for 
Research and Treatment of Cancer (EORTC) Lym- 
phoma Cooperative Study Group (23) randomly allo- 
cated 120 patients at least 70 years of age to receive 
CHOP or a regimen of etoposide, mitoxantronz, and 
prednimustine (VMP). The quality score for this study 
was 3. The researchers did not perform an intention-to- 
treat analysis or provide sample-size calculations, and 
the groups were slightly imbalanced at baseline. Fatients 
with an Eastern Cooperative Oncology Group (ECOG) 
performance status of 2 or 3 received 75% of the full 
dose for the initial cycle. Patients receiving CHOP had a 
longer median progression-free survival and overall sur- 
vival. Moreover, patients receiving CHOP had lower 
rates of progression and relapse of lymphoma kut had 
significantly more gastrointestinal and neurologic toxic- 
ity and a small trend toward more cardiovascular toxicity. 

The Groupe d’Etude des Lymphomes de | Adulte 
(GELA) (29) randomly assigned 453 patients who were 
at least 70 years of age to a regimen of cyclophospha- 
mide, teniposide, and prednisone (CVP) or the same 
regimen with pirarubicin added (CTVP). This study 
scored 2 on the quality scale. The researchers did not 
perform an intention-to-treat analysis or present sample- 
size calculations; the patient groups had minor imbal- 
ances at baseline. Compared with patients receiving 
CVP, patients receiving CTVP had a lower rate of pro- 
gressive disease, an improved median time to treatment 
failure and 5-year failure-free survival rate, and a higher 
rate of 5-year overall survival. In terms of toxicity, pa- 
tients receiving CTVP had more mucositis and more 
frequent and prolonged hospitalizations. This trial also 
showed that progressive disease was the most ommon 
cause of death. 

Jelić and colleagues (32) randomly assignec 47 pa- 
tients older than 64 years of age to receive bischloroeth- 
ylnitrosourea (BCNU), etoposide, and procarbazine or 
to receive mitoxantrone, etoposide, and procarbazine 
(MEP). In marked contrast to other studies, 47% of 
patients had preexisting comorbid disease, imcluding 
heart failure, angina, hypertensive heart disease, stroke, 
and chronic renal failure. This report, which received a 
quality score of 2, had no sample-size calculations or 
intention-to-treat analysis. The study groups were some- 
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what imbalanced at baseline, possibly because enroll- 
ment into the group receiving MEP was closed prema- 
turely as a result of toxic effects. No difference was 
detected in the 2-year overall survival rate, although the 
study was underpowered to detect such differences. 
Two-year overall survival was lower in patients with co- 
morbid illness than in patients without comorbid illness 
(17% vs. 60%; P < 0.001). 

Three subgroup analyses (24, 30, 33) compared use 
of CHOP with use of second-generation and third-gen- 
eration regimens in older patients. Differences were not 
detected in failure-free or overall survival. Another sub- 
group analysis (31) showed no difference in complete 
response rate in older patients who were randomly as- 
signed to one of two third-generation regimens (31). 


DISCUSSION 

We systematically and comprehensively searched 
the literature for studies of chemotherapy in older pa- 
tients with previously untreated, aggressive-histology 
non-Hodgkin lymphoma. We used systematic review 
methods, including searching an extensive computerized 
database with no language restrictions, hand searching, 
evaluating the identified reports in a blinded manner 
according to study selection criteria, and assessing the 
quality of the eligible studies. 

Our analysis shows that in older patients with pre- 
viously untreated, aggressive-histology lymphoma who 
have no significant underlying comorbid illness, survival 
and disease control were improved when an anthracy- 
cline-containing regimen such as CHOP or CTVP was 
compared with a regimen that omitted the anthracycline 
(CVP) (29), used a substituted anthracycline (CNOP) 
(22), or was designed to be less toxic (VMP) (23). The 
role of pirarubicin or epirubicin in a CHOP regimen 
compared with that of doxorubicin is unknown, and 
well-designed studies comparing standard doses of the 
different anthracyclines are needed. Weekly fraction- 
ation of the standard chemotherapy schedule of CHOP 
(28), chop, did not improve dose intensity and did not 
appear to improve any other outcomes. The evidence 
indicates that CHOP (or CTVP) should be the standard 
against which new treatments are compared, as is the 
case with the testing of therapeutic regimens in younger 
patients. Although we defined older patients for our re- 
view as those older than 60 years of age, age is a contin- 
uous prognostic variable because patients older than 70 
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years of age have inferior outcomes compared with pa- 
tients 60 to 70 years of age (35). Although our review 
demonstrates that CHOP should be the standard ther- 
apy for patients older than 60 years of age, it also shows 
that this standard applies to patients older than 65, or 
even 70, years of age. We therefore conclude that age 
should not be used to determine therapy for patients 
who have no important comorbid conditions and no 
specific preferences about the balance of treatment ben- 
efits versus toxicity. 

Because all of the trials except one (32) excluded 
older patients with comorbid illness, the results of our 
overview may not apply to all elderly patients with lym- 
phoma. In the randomized study by Jeli¢ and colleagues 
(32), comorbid illness had no effect on initial perfor- 
mance status but was associated with significantly worse 
overall survival. Chen and colleagues (36) described out- 
comes in older patients who met at least one exclusion 
criterion for a randomized, phase II trial (28) and who 
were treated with a variety of chemotherapy regimens. 
The 5-year overall survival was 10% in the excluded 
patients and 44.3% in the randomly assigned patients 
(P< 0.001). In one survey (37), 61% of patients 70 
years or older with non-Hodgkin lymphoma had at least 
one comorbid condition compared with 20% of patients 
younger than 60 years of age. This shows tha: older 
patients have a high prevalence of comorbid illness, and 
those with significant comorbid illness do poorly. In 
addition, this highlights problems of patient selection 
and the generalizability of results from randomized, con- 
trolled trials. 

Our review demonstrates that in comparisoa with 
regimens designed for specific testing in older patients, 
treatment with CHOP was associated with improve- 
ments in disease control and survival but also with 
greater toxicity. Because older patients may be more sus- 
ceptible to the toxic effects of chemotherapy, measures 
to reduce toxicity may be particularly important. Use of 
growth factors, such as granulocyte colony-stimulating 
factor (G-CSF), has been hypothesized as a means of 
reducing the myelotoxic and infectious risks from stan- 
dard-dose chemotherapy. The use of G-CSF in older 
patients has been reported in three randomized trials 
(38—40), only one of which has been fully reported 
(38). These trials have shown that primary therapy with 
G-CSF after a first cycle of chemotherapy reduces the 
degree of neutropenia and the incidence of infections 
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but does not improve disease control or overall survival. 
Evidence-based guidelines exist for the use of G-CSF in 
patients receiving myelosuppressive chemotherapy (41, 
42), although these guidelines do not specifically address 
older patients with lymphoma. 

Recently, interim results in abstract form (43) were 
reported by the investigators of a randomized trial that 
tested the addition of an anti-CD-20 monoclonal anti- 
body, rituximab, to standard CHOP in patients 60 to 
80 years of age with previously untreated, advanced- 
stage, diffuse large~B-cell lymphoma. Preliminary re- 
sults have shown that the addition of ritumixab to 
CHOP was associated with improvements in 1-year 
event-free survival (69% vs. 49%; P< 0.001) and 
1-year overall survival (86% vs. 68%; P < 0.01). These 
results appear promising but require further follow-up. 

In summary, the results from randomized trials sug- 
gest that in the absence of significant comorbid illness or 
strong patient preferences, age should not be used as a 
variable to modify therapy and that older patients with 
newly diagnosed, advanced-stage, aggressive-histology 
non-Hodgkin lymphoma should be offered the same 
standard therapy as younger patients—CHOP. Special 
issues complicate the generalizability of trial results to all 
older patients, and caution should therefore be used in 
applying these conclusions to patients with comorbid 
conditions. The mature results of trials that have to date 
reported only preliminary findings will help elucidate 
the roles of growth factors as supportive measures and 
monoclonal antibody therapy as an antitumor agent. 
Further research is needed to explore treatment strate- 
gies in older patients with comorbid illnesses. 
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Twelve Thousand Years Ago 
Twelve thousand years ago 

Sanibel Island rose from the sea, 

a coral reef hidden, then revealed. 

Having breakfast on our rented verandah 

| watch the pale blue Gulf of Mexico 
disappear into the pale blue sky 

as a mother walks her three year old 
toward the sand. When he complains 
about the rough path, she lifts him 

and his red bucket to her hip. 

In Pittsburgh, when my father was dying, 

| dripped morphine under his tongue 

every hour, every half hour, every twenty minutes. 
Don't be afraid, the hospice nurse told me, 
to give whatever will carry him. 


Cortney Davis 
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EDITORIAL 


Measuring Quality: Are We Ready To Compare the Quality of Care 


among Physician Groups? 


mericans want high-quality health care, buz they 

are not confident that they are getting it. Nor are 
Americans confident that they have valid information 
about the quality of their care. The public, health care 
purchasers, health system managers, and health policy- 
makers are increasingly interested in getting more, and 
more accurate, information on the quality of care of- 
fered by different health care providers. The gap be- 
tween the data they want and the data they can get may 
be widening as the public’s expectations exceed wnat the 
health system can provide. 

Information on quality of care has three principal 
uses: to support accountability, to inform quality im- 
provement efforts, and to guide choice. This editorial 
focuses on the role of quality measures in guiding 
choice, although the three uses are entwined at many 
levels. Forty-two percent of respondents to a consumer 
survey conducted by the Agency for Healthcere Re- 
search and Quality (AHRQ) and the Kaiser Family 
Foundation stated that high-quality care was their most 
important concern in choosing a health plan (1). This 
evidence that consumers and purchasers want informa- 
tion on quality is encouraging to people who st‘ll hope 
that the public will base its purchasing decisions on 
quality of care rather than simply cost. According to the 
elusive “business case for quality,” providers who offer 
superior care will have more patients and higher payments. 

Information about quality can improve care at sev- 
eral points of leverage in the health care systema. Such 
information should be able to guide consumers’ choices 
of health plan, hospital, nursing home, or doctcr. Hav- 
ing the opportunity to consider data on quality should 
give patients and their families more confidence that 
they are making the right choices. Feeding information 
on quality of care back to clinicians and health care 
institutions should help them identify areas for improve- 
ment. Purchasers of health care should be able to use 
metrics of quality to implement the principles of value- 
based purchasing. The prerequisite for action fs an in- 

- terested, demanding public that has access to informa- 
tion and can make real choices, which is possible only if 
people have more than one plan from which tc choose. 

The proponents of value-based purchasirg argue 
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that the opportunity to choose high-performing provid- 
ers will improve health care by creating competition on 
the basis of quality. However, the premise of value- 
based purchasing is accurate measures of value. Absent 
these, patients may not get the best-quality physicians, 
and the best-quality physicians may not get the patients. 
The dearth of accurate quality measures is a major ob- 
stacle to value-based purchasing. 

A second obstacle is access to information about 
quality, even when such data exist. Few Americans have 
seen information about the quality of health care pro- 
viders. In a survey published in 1997, only 27% of 
Americans reported ever seeing information comparing 
providers’ quality; fewer than 15% had ever used this 
information (2). However, respondents thought that 
such information would be useful for decision making 
(3). Why is it that a public that wants information on 
the quality of its health care cannot get it, and then, 
when the information is available, does not often use it? 
We do not yet know the answer to this question. 

In this issue, Greenfield and colleagues present the 
results of a study that illustrates several ways in which 
one type of quality measure, comparisons of physician 
groups, can lead the value-based decision maker astray 
(4). By examining diabetes care in 29 physician prac- 
tices, the authors showed that an accurate conclusion 
about whether endocrinologists or general internists 
provide better care requires adjustment for differences in 
case-mix. This finding would not surprise most physi- 
cians. However, at a far more subtle level, Greenfield 
and colleagues also found that performance measures 
could be misleading unless one considered the possibil- 
ity that physicians gravitate toward practicing with like- 
minded physicians (clustering). When clustering occurs, 
individual patients are not entirely independent of one 
another, which means that more patients are required to 
make statistically valid comparisons between groups. 
Without adjustment for clustering, endocrinologists ap- 
peared to give better diabetes care. With adjustment, 
endocrinologists and generalists provided care of com- 
parable quality. 

This study by Greenfield and colleagues prompts us 
to ask whether the data that compare physician 
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groups—and, by extension, the data that compare indi- 
vidual physicians, hospitals, or health plans—are fair to 
those being measured and useful to decision makers. 
Consumers should ask this question, but they should 
ask it in the form of three related questions. Do the data 
take into account the case-mixes of the groups’ patient 





panels? Is the number of cases in each group large 
enough to accurately represent typical practice patterns? 
Do the performance measures reflect the possibility that 
patients and physicians cluster into certain types of prac- 
tices? 

Value-based decision makers must have access to 
better measures of quality. Such access has no: been 
available. However, there are now emerging several ex- 
amples of purchasers who can use reports on physician 
performance. For example, PacifiCare’s Quality Index 
for California includes rankings of 120 physician groups 
that are based on a large number of clinical and satisfac- 
tion criteria (5). Another California plan, HealthNet, 
has issued member satisfaction reports that are disease 
specific and are reported by physician group (6). 

So, are we ready to compare the quality of care 
among physician groups? The technical barriers to per- 
formance reports remain formidable. As the unit of 
measurement becomes smaller (an individual physician 
as opposed to a physician group or a hospital), the sam- 
ple size challenge worsens. Leveling the playing field be- 
tween practices by taking account of the types and se- 
verity of clinical problems (the case-mix challenge) is 
difficult. Finding quality indicators that are easy to col- 
lect during day-to-day practice represents yet another 
barrier. The study by Greenfield and colleagues is im- 
portant because the authors overcame some of these se- 
rious methodologic barriers to making fair comparisons 
of physician groups. In addition, this study points the 
way to lasting success in providing the public with the 
information it wants and deserves. 

As providers and the public become more comfort- 
able with these measures and their fairness, we will prob- 
ably see them being used not just by purchasers who 
want to make value-based decisions but also by provid- 
ers who want to improve the care in their practice; dem- 
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onstrate that they give excellent care; and provide the 
public with the accountability and informed, value- 
based choice that it wants. The emerging demand for 
comparisons of practices according to the quality of care 
they provide is gradually leading to better measures and 
methodologic advances in using the data. These ad- 
vances are beginning to show up in the form of high- 
quality data that more closely fit the desires of purchas- 
ers, patients, and providers. We are getting close to a 
historic moment when we can set in motion the upward 
spiral that can occur when there is a business case for 


quality. 


John M. Eisenberg, MD, MBA 

Agency for Healthcare Research and Quality 
U.S. Department of Health and Human Services 
Washington, DC 20007 


Disclaimer: This paper represents the views and opinions of the author 
and not necessarily those of the Agency for Healthcare Research and 
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EDITORIAL 


Disease Prevention Guidelines from the U.S. Preventive Services 


Task Force 


his issue marks the first of a series of articles describ- 

ing the state of the art and science of disease preven- 
tion, as interpreted by the U.S. Preventive Services Task 
Force (USPSTE). I write to introduce Annals readers to 
the USPSTF and to describe this journal’s role in the 
guidelines field. 

In 1983, Dr. Edward Huth, editor of Annals from 
1970 to 1993, published a medical practice guideline on 
the management of diabetes mellitus (1). It was the 
product of a new American College of Physicians pro- 
gram, the Clinical Efficacy Assessment Program, which 
began in 1980 under the direction of Dr. Robert Moser 
(then the Executive Vice President of the College). The 
College was one of the first professional organizations to 
establish a guidelines program. CEAP, as it was known 
then, set a standard that the best guidelines programs 
still strive to emulate. The basic approach was to review 
the literature on a topic, describe the pertinent fiadings 
from the very best articles, develop recommendations 
based on that evidence, and publish the recommenda- 
tion in Annals. The guideline appeared in a short article, 
called the position paper. A longer accompanyirg arti- 
cle, the background paper, described the evidence. An- 
nals subjected the background paper to peer review, but 
the position paper stood as the College’s statement on 
the clinical question at hand. The College has puolished 
a book, Common Screening Tests (2), and guidelires that 
helped to frame the dialog on cholesterol screening (3, 
4) and prostate cancer screening (5-7), among other 
controversial screening topics. 

The model for both the USPSTF and the College’s 
guidelines program is the Canadian Task Force on the 
Periodic Health Examination, which released its first re- 
` port in 1979. Dr. J. Michael McGinnis, who was then 
Director of the Office of Disease Prevention and Health 
Promotion in the U.S. Department of Health aad Hu- 
man Services, convened the first USPSTF in 1984. 
From the beginning, the Task Force has been federally 
funded but independent. Most of the USPSTF mem- 
bers have been primary care physicians with expertise in 
the evaluation of evidence. The first USPSTF issued its 
report in 1989 in the form of a book titled Guide to 
Clinical Preventive Services (8). This book sold very well 
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and established the Task Force as an authoritative source 
of guidance about evidence-based preventive medicine. 
In 1990, the second USPSTF convened to update the 
guidelines of the first Task Force. In 1995, it issued a 
much-expanded set of guidelines in the second edition 
of its report (9). The third USPSTF convened in 1998 
under the sponsorship of the Agency for Healthcare 
Research and Quality. This agency contracts with 
Evidence-Based Practice Centers in North Carolina and 
Oregon to review the literature, cull the best studies, 
collate the evidence, and draft the evidence reports. The 
staff of these centers consists of experts in the tasks of 
evaluating research. The members of the third Task 
Force include representatives of internal medicine, fam- 
ily practice, pediatrics, obstetrics— gynecology, and nurs- 
ing, as well as experts on behavioral medicine and cost- 
effectiveness analysis. 

The College, the Canadian Task Force, and the 
USPSTF have been leaders in the field of evidence-based 
guidelines for disease prevention. Although the three 
organizations are independent of one another, their rec- 
ommendations have usually agreed closely; this concor- 
dance testifies to the robustness of a rigorous evidence- 
based approach to practice guideline development. With 
two strong organizations specializing in guidelines for 
disease prevention, the College guidelines program has 
decided to focus on other topics. Therefore, by publish- 
ing USPSTF guidelines that pertain to adults, Annals 
will give its readers a view of disease prevention that they 
would not get from the College’s guideline program. 

The USPSTF plans to publish its reports in medical 
journals. We do not have a formal understanding with 
the Task Force; they are free to publish elsewhere, and 
we are free to decide which topics have the highest claim 
on our readers’ attention. In a manner that is analogous 
to the College’s guideline program, most Task Force 
reports will consist of two articles. The Task Force 
members write a brief clinically oriented summary (Rec- 
ommendations and Rationale). Members of the Evi- 
dence-Based Practice Centers write the background ar- 
ticle, which contains a systematic review of the evidence. 
In the interest of conserving expensive page space, we 
may publish some of the longer tables only on www 
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.annals.org, the Annals Web site. The Task Force is try- 
ing many strategies to disseminate the preventive ser- 
vices guidelines. We will do our part by placing their 
reports on the public-access part of our Web site so that 
anyone can access the electronic version of both articles. 
The Task Force will also publish the articles on their 
Web site (www.ahrq.gov/clinic/uspstix.htm) and on 
the National Guideline Clearinghouse Web site (www 
.guidelines.gov). 

Dr. Christine Laine, our senior deputy editor, will 
be the editor for this series. We will send all articles for 
external peer review. Dr. Cynthia Mulrow and I have 
both been Task Force members, and we are coauthors 
on some Task Force background articles. Accordingly, 
we will recuse ourselves from discussions of work in 
which we participated as authors. 

Annals will publish USPSTF reports because we be- 
lieve that internists should have convenient access to the 
best evidence about disease prevention, a core activity 
for most internists. Publishing USPSTF reports will 
help to make Annals a “must read” for health profession- 
als and for the public, which is exactly the role that we 
seek to play. 


Harold C. Sox, MD 
Editor 
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| CLINICAL GUIDELINES 


Aspirin for the Primary Prevention of Cardiovascular Events: 


Recommendation and Rationale 


U.S. Preventive Services Task Force* 


This statement summarizes the recommendation of the third U.S. 
Preventive Services Task Force (USPSTF) for aspirin for the primary 
prevention of cardiovascular events, as well as the supporting 
scientific evidence. The complete information on which thls state- 
ment Is based, Including evidence tables and references, can be 
found in a companion article In this Issue. Coples of this docu- 
ment, the summary of the evidence, and the systematic evidence 
review can be obtained through the USPSTF Web site (www.ahrq 


SUMMARY OF THE RECOMMENDATION 

The U.S. Preventive, Services Task Force (USPSTF) 
strongly recommends that clinicians discuss aspirin che- 
moprevention with adults who are at increased zisk for 
coronary heart disease (see Clinical Considerations). 
Discussions with patients should address both the po- 
tential benefits and harms of aspirin therapy. This is a 
grade A recommendation. (See Appendix Table 1 for a 
description of the USPSTF classification of recommen- 
dations.) 

The USPSTF found good evidence that aspirin de- 
creases the incidence of coronary heart disease in adults who 
are at increased risk for heart disease. It also found good 
evidence that aspirin increases the incidence of gastrointes- 
tinal bleeding and fair evidence that aspirin increases the 
incidence of hemorrhagic strokes. (See Appendix Table 2 
for a description of the USPSTF classification of levels 
of evidence.) The USPSTF concluded that the balance of 
benefits and harms is most favorable in patients at pigh risk 
for coronary heart disease (those with a 5-year risk = 3%) 
but is also influenced by patient preferences. 


CLINICAL CONSIDERATIONS 

Decisions about aspirin therapy should take into ac- 
count overall risk for coronary heart disease. Risk assess- 
ment should include asking about the presence and se- 
verity of the following risk factors: age, sex, diabetes, 
elevated total cholesterol levels, low levels of high-density 
lipoprotein cholesterol, elevated blood pressure, family 
history (in younger adults), and smoking. Tools that 
incorporate specific information on multiple risk factors 
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.gov/clinic/uspstfix.htm) and in print through the Agency for 
Healthcare Research and Quallty Publications Clearinghouse (800- 
358-9295). 


Ann Intem Med. 2002;136:157-160. www.annals.org 
See related article on pp 161-172 and editorial comment on 

pp 155-156. 

* For a list of the members of the U.S. Preventive Services Task Force, see the 


Appendix. 


provide more accurate estimation of cardiovascular risk 
than categorizations based simply on counting the num- 
bers of risk factors (www.med-decisions.com) (1). 


Men older than 40 years of age, postmenopausal 
women, and younger persons with risk factors for coro- 
nary heart disease (for example, hypertension, diabetes, 
or smoking) are at increased risk for heart disease and 
may wish to consider aspirin therapy. The Table shows 
how estimates of the type and magnitude of benefits and 
harms associated with aspirin therapy vary with an indi- 
vidual’s underlying risk for coronary heart disease. Al- 
though balance of benefits and harms is most favorable 
in high-risk persons (those with a 5-year risk = 3%), 
some persons at lower risk may consider the potential 
benefits of aspirin to outweigh the potential harms. 


Discussions about aspirin therapy should focus on 
potential coronary heart disease benefits, such as preven- 
tion of myocardial infarction, and potential harms, such 
as gastrointestinal and intracranial bleeding. Discussions 
should take into account individual preferences and risk 
aversions concerning myocardial infarction, stroke, and 
gastrointestinal bleeding. Although the optimal timing 
and frequency of discussions related to aspirin therapy 
are unknown, reasonable options include every 5 years 
in middle-aged and older persons or when other cardio- 
vascular risk factors are detected. 


Most participants in the primary prevention trials of 
aspirin therapy have been men between 40 and 75 years 
of age. Current estimates of benefits and harms may not 


15 January 2002| Annals of Internal Medicine| Volume 136 + Number 2| 187 





C LINICAL G UIDELINES Aspirin for the Primary Prevention of Cardiovascular Events: Recommendation and Rationale 


Table. Estimates of Benefits and Harms of Aspirin Given for 5 Years to 1000 Persons with Various Levels of Baseline 
Risk for Coronary Heart Disease* 





Benefits and Harms Baseline Risk for Coronary Heart Disease over 5 Yearst 


1% 3% 5% 


Total mortality No effect No effect No effect 
Coronary heart disease events, n 1-4 avoided 4-12 avoided 6-20 avoided 
Hemorrhagic strokes, nt 0-2 caused 0-2 caused 0-2 caused 
Major gastrointestinal bleeding events, n§ 2-4 caused 2-4 caused 2-4 caused 








* Estimates are based on a relative risk reduction of 28% for coronary heart disease events in aspirin-treated patients and assume that risk reductions do not vary significantly 


by age. Adapted from reference 2. 


+ Nonfatal acute myocardial infarction and fatal coronary heart disease. Five-year risks of 1%, 3%, and 5% are equivalent to 10-year risks of 2%, 6%, and 10%, respectively. 
t Data from secondary prevention trials suggest that increases in hemorrhagic stroke may be offset by reduction in other types of stroke in patients at very high risk for 


cardiovascular disease (210% 5-year risk). 
§ Rates may be two to three times higher in persons older than 70 years of age. 


be as reliable for women and older men. Although older 
patients may derive greater benefits because they are at 
higher risk for coronary heart disease and stroke, their 
risk for bleeding may be higher. Uncontrolled hyperten- 
sion may attenuate the benefits of aspirin in reducing 
coronary heart disease. 


The optimum dose of aspirin for chemoprevention 
is not known. Primary and secondary prevention trials 
have demonstrated benefits with a variety of regimens, 
including 75 mg/d, 100 mg/d, and 325 mg every other 
day. Dosages of approximately 75 mg/d seem to be as 
effective as higher doses; whether dosages below 75 
mg/d are effective has not been established. Enteric- 
coated or buffered preparations do not clearly reduce 
adverse gastrointestinal effects of aspirin. Uncontrolled 
hypertension and concomitant use of other nonsteroidal 
anti-inflammatory agents or anticoagulants increase risk 
for serious bleeding. 


SCIENTIFIC EVIDENCE 
Epidemiology and Clinical Background 

Cardiovascular disease, including ischemic coronary 
heart disease, stroke, and peripheral vascular disease, is 
the leading cause of death in the United States (3). 
Yearly, over 1 million Americans experience new or re- 
current myocardial infarction or fatal coronary heart dis- 
ease. Most events occur in older persons and those with 
recognized risk factors for cardiovascular disease, includ- 
ing high cholesterol level, high blood pressure, diabetes, 
or a history of smoking. The early-documented and 
clear success of aspirin in preventing further clinical dis- 
ease in some patients with known heart disease (second- 
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ary prevention) raised interest in aspirin as a potential 
primary preventive intervention in men and women 
without known heart disease (4). Two early randomized 
trials of aspirin had conflicting results, however, and 
lacked sufficient power to estimate major harms, such as 
gastrointestinal bleeding and hemorrhagic stroke (5, 6). 
Thus, the role of aspirin in primary prevention has re- 
mained controversial. The new USPSTF recommenda- 
tion incorporates additional data from three recent trials 
and provides more reliable estimates of both benefits and 
harms of aspirin in patients without known heart disease. 


Efficacy of Chemoprevention 

Five trials have examined the effects of daily or 
every-other-day aspirin for the primary prevention of 
cardiovascular events over periods of 4 to 7 years (7-9). 
Most participants were men older than 50 years of age. 
Meta-analysis of pooled data from all of the studies 
showed that aspirin therapy reduced the risk for coro- 
nary heart disease by 28% (summary odds ratio, 0.72 
[95% CI, 0.60 to 0.87}). Summary estimates showed no 
significant effects of aspirin on total mortality (odds ra- 
tio, 0.93 [CI, 0.84 to 1.02]) and stroke (odds ratio, 1.02 
[CI, 0.85 to 1.23)). 


Harms of Chemoprevention 

These five primary prevention trials, and a larger 
number of randomized, controlled trials of secondary 
prevention that enrolled patients with heart disease or 
stroke, demonstrate that aspirin increases rates of gastro- 
intestinal bleeding. Estimated rates of major gastrointes- 
tinal bleeding episodes are approximately 2 to 4 per 
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1000 middle-aged persons (4 to 12 per 1000 for older 
persons) given aspirin for 5 years (10—12). 

These controlled trials in primary and secondary 
prevention settings also suggest that aspirin increases 
rates of hemorrhagic strokes by a small amount (0 to 2 
per 1000 persons given aspirin for 5 years) (5-7). Such 
estimates are less reliable than those of gastrointestinal 
bleeding because few strokes were reported in the trials. 


RECOMMENDATIONS OF OTHER ORGANIZATIONS 

In 1994, the Canadian Task Force on Preventive 
Health Care concluded that the evidence was not strong 
enough to recommend for or against use of aspirin for 
primary prevention of heart disease in men or women 
and recommended that physicians and patients balance 
the reduced rate of nonfatal myocardial infarction 
against potential adverse effects (13). In 2000, the 
American Diabetes Association recommended that clini- 
cians consider aspirin for primary prevention of heart 
disease in diabetic patients who are older than 30 years 
of age or have risk factors for cardiovascular disease and 
no contraindications to aspirin therapy (14). In 1997, 
the American Heart Association concluded that aspirin 
may be warranted for patients at high risk for myocar- 
dial infarction but that health care providers must con- 
sider a patient’s particular cardiovascular risk profile, the 
demonstrated benefits of aspirin on reducing risk for a 
first myocardial infarction, and known and unknown 
side effects of aspirin (15). In 1998, the European Soci- 
ety of Cardiology recommended low-dose aspirin (75 
mg) for patients with well-controlled hypertension and 
men at “particularly” high risk for coronary heart dis- 
ease, but not for all persons at high risk (16). 


APPENDIX 
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as); Paul S. Frame, MD (Tri-County Family Medicine, Cohoc- 
ton, New York, and University of Rochester, Rochester, New 
York); Charles J. Homer, MD, MPH (National Initiative for 
Children’s Healthcare Quality, Boston, Massachusetts); Mark S. 
Johnson, MD, MPH (University of Medicine and Dentistry of 
New Jersey~New Jersey Medical School, Newark, New Jersey); 
Jonathan D. Klein, MD, MPH (University of Rochester School 
of Medicine, Rochester, New York); Tracy A. Lieu, MD, MPH 
(Harvard Pilgrim Health Care and Harvard Medical School, Bos- 
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of Texas Health Science Center at San Antonio, Audie L. Mur- 
phy Memorial Veterans Hospital, San Antonio, Texas); C. Tracy 
Orleans, PhD (The Robert Wood Johnson Foundation, Prince- 
ton, New Jersey); Jeffrey F. Peiper, MD, MPH (Women and 
Infants’ Hospital, Providence, Rhode Island); Nola J. Pender, 
PhD, RN (University of Michigan, Ann Arbor, Michigan); Al- 
bert L. Siu, MD, MSPH (Mount Sinai School of Medicine and 
The Mount Sinai Medical Center, New York, New York); Steven 
M. Teutsch, MD, MPH (Merck & Co., Inc., West Point, Penn- 


Appendix Table 1. U.S. Preventive Services Task Force 
Grades and Recommendations* 





Grade Recommendation 


A The USPSTF strongly recommends that clinicians routinely provide 
{the service] to eligible patients. The USPSTF found good 
evidence that [the service] improves important health outcomes 
and concludes that benetits substantially outweigh harms. 

B The USPSTF recommends that clinicians routinely provide [the 
service] to eligible patients. The USPSTF found at least fair 
evidence that [the service] improves important health outcomes 
and concludes that benefits outweigh harms. 

C The USPSTF makes no recommendation for or against routine 
provision of [the service]. The USPSTF found at least fair 
evidence that [the service] can improve health outcomes but 
concludes that the balance of benefits and harms is too close to 
justify a general recommendation. 

D The USPSTF recommends against routinely providing [the service} 
to asymptomatic patients. The USPSTF found at least fair 
evidence that [the service} is ineffective or that harms outweigh 
benefits. 

l The USPSTF concludes that the evidence is insufficient to 
recommend for or against routinely providing [the service]. 
Evidence that the [service] is effective is lacking, of poor 
quality, or conflicting, and the balance of benefits and harms 
cannot be determined. 





L 





* The U.S. Preventive Services Task Force (USPSTF) grades its recommendations 
according to one of five classifications (A, B, C, D, 1) reflecting the strength of 
evidence and magnitude of net benefit (benefits minus harms). 


Appendix Table 2. U.S. Preventive Services Task Force 
Grades for Strength of Overall Evidence* 





Grade Definition 


Good Evidence includes consistent results from well-designed, well- 
conducted studies in representative populations that directly 
assess effects on health outcomes 

Fair Evidence is sufficient to determine effects on health outcomes, 
but the strength of the evidence is limited by the number, 
quality, or consistency of the individual studies, 
generalizability to routine practice, or indirect nature of the 
evidence on health outcomes 

Poor Evidence is insufficient to assess the effects on health outcomes 
because of limited number or power of studies, important 
flaws in their design or conduct, gaps in the chain of 
evidence, or lack of information on important health 
outcomes 

L ae 

* The U.S. Preventive Services Task Force (USPSTF) grades the quality of the 

overall evidence for a service on a three-point scale (good, fair, poor). 
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College of Physicians and Surgeons, New York, New York); and 
Steven H. Woolf, MD, MPH (Medical College of Virginia, Vir- 
ginia Commonwealth University, Fairfax, Virginia). 


From the U.S. Preventive Services Task Force, Agency for Healthcare 
Research and Quality, Rockville, Maryland. 


Requests for Single Reprints: Reprints are available from the USPSTF 
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Aspirin for the Primary Prevention of Cardiovascular Events: 
A Summary of the Evidence for the U.S. Preventive Services 


Task Force 


Michael Hayden, MD, MPH; Michael Pignone, MD, MPH; Christopher Phillips, MD, MPH; and Cynthia Mulrow, MD, MSc 


Background: The use of aspirin to prevent cardiovascular dis- 
ease events in patients without a history of cardiovascular disease 
is controversial. 


Purpose: To examine the benefits and harms of aspirin chemo- 
prevention. 


Data Sources: MEDLINE (1966 to May 2001). 


Study Selection: 1) Randomized trials at least 1 year in dura- 
tion that examined aspirin chemoprevention in patients without 
previously known cardiovascular disease and 2) systematic re- 
views, recent trials, and observational studies that examined rates 
of hemorrhagic strokes and gastrointestinal bleeding secondary to 
aspirin use. 


Data Extraction: One reviewer read and extracted data from 
each included article and constructed evidence tables. A second 
reviewer checked the accuracy of the data extraction. Discrepan- 
cies were resolved by consensus. 


Data Synthesis: Meta-analysis was performed, and the quanti- 
tative results of the review were then used to model the conse- 
quences of treating patients with different levels of baseline risk 
for coronary heart disease. Five trials examined the effect of as- 
pirin on cardiovascular events in patients with no previous cardio- 
vascular disease. For patients similar to those enrolled in the triais, 


aspirin reduces the risk for the combined end point of nonfatal 
myocardial infarction and fatal coronary heart disease (summary 
odds ratio, 0.72 [95% Cl, 0.60 to 0.87]). Aspirin increased the risk 
for hemorrhagic strokes (summary odds ratio, 1.4 [CI, 0.9 to 2.0]) 
and major gastrointestinal bleeding (summary odds ratio, 1.7 [Cl, 
1.4 to 2.11). All-cause mortality (summary odds ratio, 0.93 [CI, 
0.84 to 1.02]) was not significantly affected. 

For 1000 patients with a 5% risk for coronary heart disease 
events over 5 years, aspirin would prevent 6 to 20 myocardial 
infarctions but would cause 0 to 2 hemorrhagic strokes and 2 to 
4 major gastrointestinal bleeding events. For patients with a risk 
of 1% over 5 years, aspirin would prevent 1 to 4 myocardial 
infarctions but would cause 0 to 2 hemorrhagic strokes and 2 to 
4 major gastrointestinal bleeding events. 


Conclusions: The net benefit of aspirin increases with increas- 
ing cardiovascular risk. In the decision to use aspirin chemopre- 
vention, the patient's cardiovascular risk and relative utility for the 
different clinical outcomes prevented or caused by aspirin use 
must be considered. 


Ann Intern Med, 2002:136:161-172. 

For author affiliations and current addresses, see end of text. 
See related article on pp 157-160 and editorial comment on 
pp 155-156. 
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ardiovascular disease, including ischemic coronary 

heart disease, stroke, and peripheral vascular dis- 
ease, is the leading cause of morbidity and death in the 
United States (1). In 1997, the age-adjusted mortality 
rate due to coronary heart disease, cerebrovascular dis- 
ease, and atherosclerotic disease was 194 per 100 000 
persons, which is equivalent to more than 500 000 
deaths per year (1). The estimated direct and indirect 
costs of coronary heart disease and stroke were $145 
billion for 1999 (2). 

Although the benefit of aspirin for patients with 
known cardiovascular disease is well established (3), the 
question of whether aspirin reduces the risk for cardio- 
vascular disease in persons without known card:ovascu- 
lar disease is controversial. Two early randomized trials 
of aspirin in healthy men, the U.S. Physicians’ Health 
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Study (PHS) and the British Male Doctors’ Trial 
(BMD), had conflicting results regarding whether aspi- 
rin reduced the risk for myocardial infarction. Neither 
trial had sufficient power to precisely estimate major 
harms, such as gastrointestinal bleeding and hemor- 
rhagic stroke (4, 5). 

The results of these randomized, controlled trials 
were available to the members of U.S. Preventive Ser- 
vices Task Force at the time of their 1996 recommen- 
dation (4, 5). At that time, the Task Force found insuf- 
ficient evidence to recommend for or against routine 
aspirin prophylaxis for the primary prevention of myo- 
cardial infarction in asymptomatic persons (6). Two ad- 
ditional large primary prevention trials were published 
in 1998, and another was reported in January 2001 (7- 
9). In light of the new evidence, the U.S. Preventive 
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Table 1. Summary of Primary Preventlon Trials* 











| Variable BMD PHS 
Reference 5 4 
Year 1988 1989 
Location United Kingdom United States 
Duration of therapy, yt 5.8 5 
Patients (women), n 5139 (0) 22 071 (0) 
Aspirin dosage 500 mg/d 325 mg every other day 
Control No placebo Placebo 
Additional therapies None B-Carotene (50% of 
patients) 
Included patients Male physicians Male phystdans 
Age <60 y (46.9%); Mean, 53 y (range, 
60-69 y (39.3%); 40-84 y) 
_ 70-79 y (13.9%) 
Qualtty Falr§ Good 


* ACE = angiotensin-co 


TPT HOT PPP 
7 8 9 
1998 1998 2001 
United Kingdom Worldwide Italy 
6.8 3.8 3.6 
2540 (0) 18 790 (8831) 4495 (2583) 
75 mg/d (controlled release) 75 mg/d 400 mg/d 
Placebo Placebo No placebo 
Warfarin Felodipine with or without Vitamin E 
ACE inhibitor or 
B-blocker 
Men at high risk for heart Men and women with a >1 major risk factor 
disease diastolic blood pressure for CHD 
of 100 to 115 mm Hg 
Mean, 57.5 y (range, Mean, 61.5 y (range, <60 y (29%); 
45-69 y) 50-80 y) 60-69 y (45%); 
70-79 y (24%) 
Good Good Falr§ 


enzyme; BMD = British Male Doctors’ Trial; CHD = coronary heart disease; HOT = Hypertension Optimal Treatment Trial; PHS = 


Physicians’ Health Study; PPP = Primary Prevention Project, TPT = Thrombosis Prevention Trial. 


+ Values are means except for the TPT value, which is the medi 

+ Data from patients who received warfarin are not included in this table. 

§ No placebo control or blinding. 

Services Task Force sought to reassess the value of aspi- 
rin for the primary prevention of cardiovascular events. 
The Task Force’s assessment was performed in partner- 
ship with the Agency for Healthcare Research and Qual- 
ity, Rockville, Maryland, and investigators from the 
RTI-UNC Evidence-based Practice Center, Research 
Triangle Park, North Carolina. For this review, we ex- 
amined three key questions: 1) Does aspirin chemopre- 
vention in patients without known cardiovascular dis- 
ease reduce the risk for myocardial infarction, stroke, 
and death? 2) Does aspirin chemoprevention increase 
major gastrointestinal bleeding, hemorrhagic strokes, or 
both? 3) What is the balance of benefits and harms for 
aspirin therapy in patients with different levels of risk 
for coronary heart disease? The analytic framework of 
the review can be found in Appendix Figure 1 (available 


at www.annals.org). 


METHODS 
Identification of Relevant Trials 

We searched MEDLINE from 1966 to May 2001 
to identify studies examining aspirin’s ability to prevent 
cardiovascular events and its likelihood of causing ad- 
verse effects. The literature search and data extraction are 
detailed in the Appendix (available at www.annals.org). 


Quality Assessment 
We assessed the quality of the trials that examined 
the benefits of aspirin therapy, considering methods of 


162| 15 January 2002| Annals of Inrernal Medicine| Volume 136 * Number 2 





randomization, blinding, analysis by intention to treat, 
follow-up rates, and crossover of assigned interventions. 
To look for differences in estimates of effect, we then 
performed meta-analyses using only the trials considered 
to be of good quality. 


Modeling 

We used our best estimates of the beneficial and 
harmful effects of aspirin chemoprevention to model its 
impact on populations of patients with different levels of 
risk for coronary heart disease. We estimated beneficial 
effects by using the odds ratios calculated from the 
meta-analyses; estimates of harmful effects were derived 
from other systematic reviews, supplemented by studies 
identified in our literature searches. We based our esti- 
mates on 1000 persons receiving aspirin for 5 years and 
used 95% CIs from the meta-analyses to produce plau- 
sible ranges around our point estimates. We also exam- 
ined how these effects may differ for elderly persons, 
women, and patients with hypertension or diabetes. 


Statistical Analyses 

For individual trials, we calculated estimates of un- 
adjusted odds ratios with 95% CIs (10). Because not all 
of the trials presented their outcomes using the same 


means of categorization, we contacted the investigators 


in some cases to determine the actual numbers of certain 
events and recalculated summary measures to improve 
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comparability. We performed meta-analysis using the 
DerSimonian and Laird random-effects model in RevMan 
(Cochrane Collaboration, Oxford, United Kingdom) 
(11). Heterogeneity was assessed by using graphs of the 
outcomes and the Mantel-Haenszel chi-square test. 


DATA SYNTHESIS 
Literature Searches 

The results of our search strategy are shown in the 
Appendix (available at www.annals.org). We identified 5 
randomized, controlled trials that had been designed to 
assess the efficacy of aspirin in the primary prevention of 
cardiovascular disease: the British Male Doctors’ Trial 
(BMD), the Physicians’ Health Study (PHS), the 
Thrombosis Prevention Trial (TPT), the Hypertension 
Optimal Treatment Trial (HOT), and the Primary Pre- 
vention Project (PPP) (4, 5, 7-9). We excluded 2 large 
trials that examined the effect of aspirin in patients with 
diabetes or with stable angina because more than 10% 
of the participants had definite or suspected vascular 
disease (12, 13). From our search for articles on adverse 
effects, we identified 9 articles that examined the effect 


of aspirin on gastrointestinal bleeding and hemorrhagic 
stroke (3, 14—21). 


Trial Characteristics 

The characteristics of the 5 randomized trials, which 
included a total of more than 50000 patients, are 
shown in Table 1. The duration of the trials ranged 
from 3 to 7 years. Only 2 trials (HOT and PPP) in- 
cluded women. Aspirin dosage was 500 mg daily in 
BMD and 162 mg or less per day in the other 4 trials. 
Most participants were middle-aged, although 4 of the 5 


trials included substantial numbers of patients who were 
70 to 80 years of age. 


Assessment of Study Quality 

Overall, the quality of the trials examining the ef- 
fectiveness of aspirin was high. All 5 trials concealed 
allocation of randomization. Researchers and partici- 
pants were blinded in 3 trials (PHS, HOT, and TPT). 
In BMD and PPP, participants were not blinded and 
were not given placebo pills. Analyses in all trials were 
by intention to treat. Fewer than 1% of participants 
were lost to follow-up in BMD, PHS, and TPT, and 
2.6% were lost to follow-up in HOT. In PPP, 7.7% of 
patients were lost to clinical follow-up, but data on vital 
status were obtained from census offices for 99.3% of 
the total sample. 

During BMD, 39% of participants in the aspirin 
group discontinued therapy, primarily because of dys- 
pepsia; 11% of participants assigned to no therapy be- 
gan taking aspirin during the course of the trial. In con- 
trast, in PHS, 14% of participants crossed over to the 
opposing treatment groups but rates of gastrointestinal 
discomfort did not differ significantly in each group. In 
PPP, 19% of patients assigned to aspirin discontinued 
taking it (8% due to side effects) and 7% of patients 
assigned to “no aspirin” were taking aspirin at the trial’s 
conclusion. Crossover rates were not explicitly reported 
in TPT and HOT, although approximately 50% of pa- 
tients participating in TPT withdrew for unreported 
reasons. However, the rate of withdrawal in TPT did 
not differ between the treatment and control groups. 
On the basis of these features, we rated the quality of 


Table 2. Effect of Aspirin on Risk for Coronary Heart Disease in Primary Prevention Trials* 





f 











i 


Trial Aspirin Control Odds Ratio Duration of Annual Risk for a Approximate Vascular 

(Reference) Events/Patients Events/Patients (95% Cl) Therapyt CHD Event among Events Avoided per 1000 
Control Patients Patients Treated per Year 

nin (% y GA n 

BMD (5) 169/3429 (4.93) 88/1710 (5.15) 0.96 (0.73-1.24) 5.8 0.89 0.4 

PHS (4) 163/11 037 (1.48) 266/11 034 (2.41) 0.61 (0.50-0.74) 5 0.48 19 

TPT (7) 83/1268 (6.55) 107/1272 (8.41) 0.76 (0.57-1.03) 6.8 4.24 2.7 

HOT (8) 82/9399 (0.87) 127/9391 (4.35) 0.64 (0.49-0.85) 3.8 0.36 1.3 

PPP (9) 26/2226 (7.17) 35/2269 (1.54) 0.75 {0.45-1.26} 3.6 0.43 1.0 





* BMD = British Male Doctors’ Trial; CHD = coronary heart disease; HOT = Hypertension Optimal Treatment Trial; PHS = Physicians’ Health Study; PPP = Primary 


Prevention Project; TPT = Thrombosis Prevention Trial. 
+ Values given are means except for the TPT value, which is the median. 
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Figure 1. Meta-analysis of total coronary heart disease events. 




















OR OR 

Study (Reference) Aspirin, n/n Control, n/n (95% CI Random) Weight, % (95% CI Random) 
BMD (5) 169 / 3429 88 / 1710 —— 22.0 0.96 (0.73-1.24) 
PHS (4) 163 / 11037 266 / 11 034 + 27.8 0.61 (0.50-0.74) 
TPT (7) 83 / 1268 107 / 1272 w 19.6 0.76 (0.57-1.03) 
HOT (8) 82 / 9399 127 / 9391 — 20.9 0.64 (0.49-0.85) 
PPP (9) 26 / 2226 35 / 2269 v 9.7 0.75 (0.45-1.26) 
Total (95% Cl) 523 / 27 359 623 / 25 676 > 100.0 0.72 (0.60-0.87) 

ie oe pe T 

0.20 0.50 1.0 2.0 5.0 

Favors Aspirin Favors Control 





BMD = British Male Doctors’ Trial; HOT = Hypertension Optimal Treatment Trial; OR = odds ratio; PHS = Physicians Health Study; 
PPP = Primary Prevention Project; TPT = Thrombosis Prevention Trial. The result of the chi-square test for heterogeneity was 8.07 (P = 0.089). 


PHS, TPT, and HOT as “good” and the quality of 
BMD and PPP as “fair.” 


Effect of Aspirin on Coronary Heart Disease 

All trials had point estimates suggesting that aspirin 
prevented total coronary heart disease events, defined as 
nonfatal myocardial infarction or death due to coronary 
heart disease (fatal myocardial infarction or sudden 
death) (Table 2). In PHS and TPT, aspirin use was 
associated with increases in sudden death that did not 
reach statistical significance: 22 events with aspirin ver- 
sus 12 events with placebo in PHS (odds ratio, 1.83 
[95% CI, 0.91 to 3.71]) (4), and 18 events with aspirin 
versus 11 with placebo in TPT (odds ratio, 1.65 [CI, 
0.78 to 3.51]) (22). 

Meta-analysis of the 5 trials for the combined out- 
come of confirmed nonfatal myocardial infarction or 
death from coronary heart disease produced a summary 
odds ratio of 0.72 (CI, 0.60 to 0.87) (Figure 1). The 
Mantel-Haenszel test suggested possible heterogeneity 
(P = 0.089), reflecting the anomalous result of BMD. 
In that study, no difference was found in the rate of 
myocardial infarction between the intervention and con- 
trol groups. 

Mortality data for coronary heart disease (fatal myo- 
cardial infarctions and sudden death) from HOT and 
PPP were not reported separately in the main papers but 
were obtained from the authors (Hannson L. Personal 
communication, 2000; Roncaglioni C. Personal com- 
munication, 2001). Of the 5 trials, only PHS reported a 
statistically significant decrease in risk with aspirin (odds 
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ratio, 0.64 [CI, 0.42 to 0.99]). Cumulative mortality 
rates for coronary heart disease in the placebo group 
were low, ranging from 0.15% in HOT to 2.7% in 
BMD and TPT. Meta-analysis of the 5 trials found a 
summary odds ratio of 0.87 (CI, 0.70 to 1.09) (Figure 
2, top). There was no significant heterogeneity in trial 
results (P > 0.2). 


Effect of Aspirin on Stroke 

It is difficult to interpret the overall effect of aspirin 
on stroke because the effect differs according to stroke 
subtype (Table 3). Data from secondary prevention tri- 
als suggest that aspirin prevents ischemic strokes but 
show that aspirin can also cause hemorrhagic stroke. 
The effect of aspirin on the total incidence of stroke 
depends on the patients underlying risk for each stroke 
subtype (23). Overall stroke rates were lower than ex- 
pected (based on age and risk factors) in all 5 primary 
prevention trials (Table 4). In each trial, control partic- 
ipants who had not been given aspirin had a less than 
2% incidence of total strokes over 5 years. Because of 
the lower-than-expected stroke rates, the individual tri- 
als had limited statistical power to reliably detect the 
true effect of aspirin on stroke. Point estimates in PPP 
and TPT suggested modest decreases in total strokes, 
but CIs were wide (7, 23). In HOT, no effect of aspirin 
on overall rates of stroke was seen. In BMD and PHS, 
trends toward increased risk for stroke in aspirin-treated 
patients were observed but did not reach statistical sig- 
nificance (4, 5). The summary estimate (Figure 2, mid- 
dle) showed no difference in total stroke overall (odds 
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ratio, 1.02 [CI, 0.85 to 1.23)), and the results displayed 
no significant heterogeneity (P > 0.2). 

The low number of strokes and the imperfect clas- 
sification of stroke subtypes limited our ability to esti- 
mate the independent effect of aspirin on ischemic 
stroke in primary prevention settings. Rates of ischemic 
stroke were not specifically reported in HOT (8), and 
BMD did not use neuroimaging to differentiate isch- 
emic from hemorrhagic strokes (5). In PHS, 91 ischemic 


strokes were seen with aspirin and 82 were seen with 


placebo (odds ratio, 1.11 [CI, 0.83 to 1.50]) (5). In 
TPT, 10 ischemic strokes occurred in the aspirin group 
and 18 occurred in the placebo group (odds ratio, 0.55 
[CI, 0.25 to 1.20]) (7). Fourteen ischemic strokes in the 
intervention group and 21 in the “no aspirin” group 
were reported in PPP (9). 

Despite the uncertainty of stroke classification, Hart 
and colleagues (19) combined data from the first 4 pri- 
mary prevention trials (4, 5, 7, 8) and concluded that 
aspirin appeared to have no effect on ischemic strokes in 


Figure 2. Meta-analysis of the effect of aspirin on coronary heart disease mortality (top), fatal and nonfatal stroke 


events (middle), and all-cause mortallty (bottom). 
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i ae 
Results of the chi-square test for.: heterogeneity were 2.96 for coronary heart disease mortality, 5.36 for fatal and nonfatal stroke events, and 1.58 for 
all-cause mortality (P > 0.2 in all cases). BMD = British Male Doctors’ Trial; HOT = Hypertension Optimal Treatment Trial; OR = odds ratio; 
PHS = Physicians’ Health Study; PPP = Primary Prevention Project; TPT = Thrombosis Prevention Trial. 


www.annals.org 


15 January 2002| Annals of Internal Medicine| Volume 136.* Number 2/165 





CLINICAL GUIDE LINES Aspirin for the Primary Prevention of Cardiovascular Events: A Summary of the Evidence 


Table 3. Estimates of the Role of Aspirin in Primary Prevention of Total Fatal and Nonfatal Stroke* 





PHS (4) 119/11 037 (1.08) 98/11 034 (0.89) 1.22 (0.93-1.59) 
TPT (7) 18/1268 (1.42) 26/1272 (2.04) 0.69 (0.38-1.27) 
HOT (8) 146/9399 (1.55) 148/9391 (1.58) 0.99 (0.78-1.24) 
PPP (9) 16/2226 (0.72) 24/2269 (1.06) 0.68 (0.36-1.28) 





ie 


Trial Aspirin Control Odds Ratio 
(Reference) Events/Patients Events/Patients (95% Cl) 

n/n (%) n 
BMD (5) 91/3429 (2.65) 39/1710 (2.28) 1.17 (0.80-1.71) 











Duration of Annual Risk for Vascular Events Vascular Events 

Therapyt Stroke among Avoided per 1000 Caused per 1000 
Control Patients Patients Treated Patients Treated 

per Year 

y —% e moo 

5.8 0.39 - 0.6 

5 0.18 - 0.4 

6.8 0.30 0.9 - 

3.8 0.41 0.1 - 

3.6 0.29 0.9 - 





* BMD = British Male Doctors’ Trial; HOT = Hypertension Optimal Treatment Trial; PHS = Physicians’ Health Study; PPP = Primary Prevention Project; TPT = 


Thrombosis Prevention Trial. 
t Values given are means except for the TPT value, which is the median. 


the middle-aged, relatively low-risk patients (relative 
risk, 1.03 [CI, 0.87 to 1.21]) (19). 


Effect of Aspirin on All-Cause Mortality 

None of the 5 trials found significant differences 
between aspirin-treated and control groups for all-cause 
mortality rates. Five-year mortality rates in the control 
groups of the individual trials ranged from 2% to 10%. 
The summary odds ratio for the effect of aspirin on 
all-cause mortality was 0.93 (CI, 0.84 to 1.02), consis- 
tent with a small or no reduction in all-cause mortality 
over 3 to 7 years (Figure 2, bottom). 


Effectiveness of Aspirin Chemoprevention in Patiert 
Subgroups 

Most of the participants in the 5 randomized trials 
were middle-aged men. Limited data are available to 
examine whether the effect of aspirin differs in other 
demographic groups, including elderly persons, women, 
and persons with diabetes or hypertension. The follow- 
ing data come primarily from subgroup analyses and 
should be interpreted with caution. 


Age 

In PHS, aspirin reduced the relative risk for myo- 
cardial infarction for patients 70 to 84 years of age (rel- 
ative risk, 0.49) as much as or more than it did for 
patients 60 to 69 years of age (relative risk, 0.46) and 
patients 50 to 59 years of age (relative risk, 0.58). In 
HOT, aspirin’s effectiveness in patients older than 65 
years of age (30% of the study sample) did not differ 
from its effect in those 50 to 64 years of age (24). In 
TPT, however, patients 65 to 69 years of age did not 
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benefit from aspirin (relative risk, 1.12) but younger 
patients did. Relative risks were 0.75 for patients 50 to 
59 years of age and 0.61 for patients 60 to 64 years of 
age. 


Sex 

Only 2 of the 5 primary prevention trials included 
women (HOT and PPP). Kjeldsen and coworkers (24) 
performed a subgroup analysis of HOT to examine the 
influence of patient sex on the effectiveness of aspirin 
chemoprevention. Aspirin reduced the incidence of 
myocardial infarction in men (2.9/1000 patient-years in 
the aspirin group vs. 5/1000 patient-years in controls; 
relative risk, 0.58 [CI, 0.41 to 0.81]). However, its ef- 
fect in women was smaller and not statistically signifi- 
cant (1.7/1000 person-years in the aspirin group vs. 2.1/ 
1000 patient-years in controls; relative risk, 0.81 [CI, 
0.49 to 1.31]). Sex differences in the effect of aspirin 
were not seen for stroke or all-cause mortality. In PPP, 
the investigators noted that women seemed to derive the 
same level of benefit from reduction of coronary heart 
disease as men, but specific data were not presented. 

The question of whether sex modifies the effect of 
aspirin remains unclear. The Women’s Health Study, a 
primary prevention trial that will test low-dose aspirin in 
approximately 40 000 patients, is expected to clarify 
risks and benefits among women (10). 


Patients with Diabetes Mellitus 

The proportion of patients with diabetes mellitus 
was small in each trial (PPP, 17%; HOT, 8%; PHS, 
2%; BMD, 2%; TPT, 2%). In PHS, patients with dia- 
betes derived greater benefit from aspirin than those 
without diabetes (relative risk, 0.39 vs. 0.60). Pooled 
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data from aspirin trials in secondary prevention settings 
(23) and a single trial in diabetic patients with and with- 
out coronary heart disease (12) also suggested that dia- 
betic patients benefit as much or more from aspirin as 
nondiabetic patients. 


Patients with Hypertension 

The influence of hypertension on the effectiveness 
of aspirin chemoprevention has been examined in sub- 
group analyses. In TPT, Meade and Brennan (22) found 
that aspirin reduced total cardiovascular events in pa- 
tients whose systolic blood pressure was less than 130 
mm Hg (relative risk, 0.59) but not in patients whose 
systolic blood pressure was greater than 145 mm Hg 
(relative risk, 1.08). Patients with systolic blood pressure 
between 130 and 145 mm Hg also had reduced risk 
(relative risk, 0.68). In PHS, patients who were taking 
aspirin and had systolic blood pressure greater than 150 
mm Hg had a relative risk of 0.65 for myocardial infarc- 
tion, compared with relative risks of 0.55 for those with 
systolic blood pressure between 130 and 149 mm Hg 
and 0.52 for those with systolic blood pressure between 


110 and 129 mm Hg (4). Significant reductions in cor- ` 


onary heart disease events were seen in HOT among 
patients with treated hypertension, but HOT did not 
have a comparison group of patients without hyperten- 
sion (8). 

On the basis of these data, aspirin seems to reduce 
risk for coronary heart disease in patients with treated 
hypertension, but its effects may be attenuated in pa- 
tients with poorly controlled blood pressure. 


Effect of Study Quality on Effectiveness of Asplrin 
We performed an additional set of meta-analyses 
using only the 3 trials we rated as good (PHS, TPT, 


HOT). The reduction in total coronary heart disease 
events was slightly larger (summary odds ratio, 0.65 [CI, 
0.56 to 0.75]), but other outcomes were similar to our 
main analysis. 


Adverse Effects of Aspirin Therapy 
Hemorrhagic Stroke 

The event rates for hemorrhagic strokes, including 
intracranial hemorrhage, were higher among aspirin- 
exposed participants than controls in BMD, PHS, and 
TPT, although these differences did not reach statistical 
significance in any single trial (Table 4) (4, 5, 7). In 
BMD, most strokes (>60%) were of unknown cause 
because computed tomography was not performed in 
most cases (5). In HOT and PPP, hemorrhagic strokes 
were almost equally common in the intervention and 
control groups (8, 9). 

Two systematic reviews and meta-analyses have ex- 
amined the effect of aspirin on the incidence of hemor- 
rhagic stroke in the primary prevention trials, Hart and 
colleagues (19) pooled the results of the first 4 primary 
prevention studies and estimated that the relative risk 
for hemorrhagic stroke due to long-term aspirin use was 
1.36 (CI, 0.88 to 2.1). Sudlow (25) recently performed 
a similar analysis using all 5 trials and reached a similar 
effect estimate (odds ratio, 1.4 [CI, 0.9 to 2.0]). In this 
analysis, the estimated annual excess risk with aspirin 
was 0.1 event per 1000 users. 

He and coworkers (3) performed a meta-analysis of 
16 trials (14 secondary prevention trials and the 2 older 
primary prevention trials [BMD and PHS]) that re- 
ported stroke subtype. Taken together, the trials in- 
volved more than 55 000 participants. Participants had 
a mean age of 59 years, and 86% were men. The mean 


Table 4. Estimates of the Role of Aspirin in Hemorrhagic Stroke and Intracranial Hemorrhage* 





















Aspirin Control Odds Ratio Duration of | Annual Approximate Approximate Excess Approximate Bleeding 
Events/Patients  Events/Patients (95% CIJ Therapy Control Group Risk Bleeding Events per Events Avoided per 
1000 Patients 1000 Patlents 
Treated per Year Treated per Year 
n/n (%) y % 4 
BMD (5) 13/3429 (0.38) 6/1710 (0.35) 1.08 (0.41-2.85) 58 0.06 0.05 - 
PHS (4) 23/11 037 (0.21) 12/11 084 (0.11) 1.92 (0.95-3.86) 5 - 0.02 02 - 
TPT (7) 3/1268 (0.24) 2/1272 (0.16) 1.51 (0.25-9.03) 68 0.02 0.12 - 
HOT (8) 14/9399 (0.15) 15/9391 (0.16) 0.93 (0.45-1.93) 3.8 0.04 - 0.03 
PPP (9) 37 2/2226 (0.08) 3/2269 (0.13) 0.67 (NR) 3.6 0.04 - 0.12 





* BMD = British Male Doctors’ Trial; HOT = Hypertension Optimal Treatment Trial; NR = not reported; PHS = Physicians’ Health Study; PPP = Primary Prevention 


Project; TPT = Thrombosis Prevention Trial. 


ween arnals.org 


15 Tanuary 2002| Annals of Internal Medicine| Volume 136 + Number 21167 








CLINICAL GUIDELINES Aspirin for the Primary Prevention of Cardiovascular Events: A Summary of the Evidence 


Table 5. Estimates of the Role of Aspirin in Gastrointestinal Bleeding” 














Trial Type of Gastrointestinal Cumulative incidence P Value Excess Bleeding Fatal Gastrointestinal 

(Reference) Bleeding Events per 1000 Bleeding Events 
Taa a aS Patients Treated neee SE 
Aspirin Group Control Group per Year Aspirin Group Control Group 

% < n — = > 

BMD (5) Self-reported peptic ulcer disease 2.6 1.6 <0.05 AT 3 3 

PHS (4) Upper gastrointestinal ulcers 15 1.3 0.08 0.4 1 0 

TPT (7) Major or intermediate bleedingt 1.7 0.8 NR 13 0 1 

HOT (8) Fatal and nonfatal major gastrointestinal 0.8 0.4 NR 14 5 3 

bleeding events 
PPP (9) Gastrointestinal bleeding§ 0.8 0.2 NR 435 (6) 0 





* BMD = British Male Doctors’ Trial; HOT = Hypertension Optimal Treatment Trial; NR = not reported; PHS = Physicians’ Health Study; PPP = Primary Prevention 


Project; TPT = Thrombosis Prevention Trial. 


+ Major bleeding included fatal and life-threatening hemorrhages that required transfusion, surgery, or both. Intermediate episodes were bleeding events that prompted 


patients to notify research coordinators separately from routine questionnaires. 
+ Major bleeding was not defined. 

: 8 n 
§ Described as severe but nonfatal. 


dosage of aspirin was 273 mg/d, and the mean duration 
of treatment was 37 months. The summary relative risk 
for hemorrhagic stroke with aspirin use was 1.84 (CI, 
1.24 to 2.74). He and coworkers estimated that aspirin 
increased the absolute risk for hemorrhagic stroke by 12 
events (CI, 5 to 20 events) per 10 000 persons over 
approximately 3 years, or about 0.4 excess event per 
1000 users annually. This estimate is higher than that in 
Sudlow’s meta-analysis, which included only primary 
prevention trials. He and coworkers also concluded that 
the absolute risk for hemorrhagic stroke did not vary 
significantly according to preexisting cardiovascular dis- 
ease, mean age, sample size, dosage of aspirin, or study 
duration, although the statistical power to detect such 
differences was low because of the small number of total 
events. 

The small number of primary prevention trials 
makes it difficult to examine the influence of other fac- 
tors on the relationship between aspirin and hemor- 
rhagic stroke. He and coworkers’ systematic review did 
not find that age was an independent predictor of risk 
for hemorrhagic stroke, but the power of the review to 
detect such differences was low. In the large Stroke Pre- 
vention in Atrial Fibrillation H trial (26), advanced age 
was associated with an increased incidence of bleeding 
during aspirin therapy in patients with atrial fibrillation. 
The rate of intracranial hemorrhage with aspirin use was 
0.2% per year in patients 75 years of age or younger and 
0.8% per year in patients older than 75 years of age. 

The question of whether there is a “safe” dose of 
aspirin with respect to hemorrhagic stroke has been ad- 
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dressed only in observational studies. A case-control 
study from Australia (27) examined the relationship be- 
tween the use of aspirin or other nonsteroidal anti- 
inflammatory medications and the risk for hemorrhagic 
stroke. Reported use of low-dosage aspirin (<1225 mg/ 
wk) was not associated with an increased risk for hem- 
orrhagic stroke (odds ratio, 1.00 [CI, 0.60 to 1.66]) in 
multivariate risk-adjusted analyses. Larger amounts of 
aspirin were associated with hemorrhagic stroke (odds 
ratio, 3.05 [C], 1.02 to 9.14]). 


Gastrointestinal Bleeding 

Aspirin increased the rates of gastrointestinal bleed- 
ing in all 5 primary prevention trials. Detection of 
events, definition of a “significant” bleeding event, and 
reporting of location of upper gastrointestinal bleeding 
varied across trials (Table 5). 

Pooling the data on major extracranial bleeding 
from the 5 primary prevention trials, Sudlow estimated 
that aspirin increased the risk for major extracranial 
bleeding (odds ratio, 1.7 [CI, 1.4 to 2.1]). This trans- 
lates to an excess risk for major, mostly gastrointestinal 
bleeding events of 0.7 (CI, 0.4 to 0.9) per 1000 patients 
treated with aspirin per year (25). 

Several other systematic reviews have examined the 
risk for gastrointestinal bleeding with aspirin use (14— 
16, 28). Roderick and associates (15) performed a sys- 
tematic review of 21 trials from the Antiplatelet Trial- 
ists’ Collaboration (1990), all but 1 of which were 
secondary prevention studies. They estimated pooled 
odds ratios of 1.5 to 2.0 for gastrointestinal bleeding due 
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to aspirin. The risk for bleeding was greater in triak that 
used dosages exceeding 300 mg/d than in trials using 
lower dosages, but the difference was not statiszically 
significant. Dickinson and Prentice (14) updated the 
Roderick review using data from trials tkat lasted more 
than 1 month. They determined that ongoing use of aspi- 
rin would produce an excess of two major gastrointesti- 
nal bleeding events per 1000 patient-years of exposure. 

Recently, Derry and Loke (28) performed a system- 
atic review and meta-analysis of trials published through 
1999 that examined the risk for gastrointestinal hemor- 
rhage with long-term (>1 year) aspirin use. They iden- 
tified 24 randomized trials with a total of 66 00D par- 
ticipants and an average duration of 28 months. Aspirin 
use increased the odds of gastrointestinal hemorrhage 
(summary odds ratio, 1.68 [CI, 1.51 to 1.88]. The 
absolute risk difference was 1.05%. The authors esti- 
mated that treating 106 patients with aspirin zor 28 
months would lead to one excess episode of hemorrhage. 
Stalnikowicz-Darvasi performed a meta-analysis of 9 tri- 
als of low-dose aspirin prevention that had lasted at least 
3 months (16); the pooled odds ratio for all gastrointes- 
tinal bleeding was 1.5 (CI, 1.3 to 1.7). 

Derry and Loke (28) used meta-regression to exam- 
ine the effect of aspirin dosage on the incidence of gas- 
trointestinal hemorrhage and did not detect a statisti- 
cally significant relationship (odds ratio, 1.015 [CI, 
0.984 to 1.047] per 100-mg change in dose; P > 0.2). 
Cappelleri and colleagues (17) performed a meta-analy- 
sis and meta-regression to determine the effect of dosage 
on the risk for gastrointestinal bleeding with aspirin use 
among persons at high risk for vascular disease. They 
did not find a relationship between aspirin dose and risk 
for gastrointestinal bleeding but concluded that tne like- 
lihood of other gastrointestinal symptoms (for example, 
dyspepsia) increased with higher aspirin doses. 

In a case—control study in Great Britain, Weil and 
coworkers (20) found that the risk for gastrointestinal 
bleeding was greater with all doses of aspirin compared 
with no usage but was higher with larger doses (odds 
ratios, 2.3 for 75 mg/d vs. 3.9 for 300 mg/d). Kelly and 
associates (18), in another case~control study, found an 
estimated relative odds of 2.6 for dosages less than 325 
mg/d and 5.8 for larger doses. Enteric-coated or buff- 
ered preparations did not seem to reduce risk. Concom- 
itant use of other nonsteroidal anti-inflammatorz agents 


or anticoagulants further increased risk. 
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Table 6. Summary Estimates of the Effect of Aspirin* 





Outcome Odds Ratio (95% Cl) 
Benefits 
Myocardlal Infarction 0.72 (0.60-0.87) 
CHD death 0.87 (0.70-1.09) 
Total stroke 1.02 (0.85-1.23) 
All-cause mortality 0.93 (0.84-1.02) 
Harms 
Hemorrhagic stroke 1.4 (0.9-2.0) 
Major gastrointestinal bleeding event 1.7 (1.4-2.1) 





* CHD = coronary heart disease. 


Silagy and colleagues (21) examined the adverse ef- 
fects of low-dosage aspirin (100 mg/d) in a randomized, 
double-blind, placebo-controlled trial of 400 patients 
older than 70 years of age who did not have preexisting 
vascular disease. The reported absolute rate of any gas- 
trointestinal bleeding in the aspirin group was 3% after 
1 year. One case of bleeding duodenal ulcer required 
hospitalization for transfusion and emergency surgery. 
No gastrointestinal bleeding was reported for patients in 
the control group. Existing meta-analyses have not de- 
termined (3) or have not examined (28) whether age 
modifies the effect of aspirin on gastrointestinal hemor- 
rhage, although cohort data suggest that the absolute 
risk for bleeding is higher in elderly persons (26). 


Gastrointestinal Bleeding: Summary 

Aspirin chemoprevention, even at low doses, seems 
to increase the risk for gastrointestinal bleeding by a 
factor of 1.5 to 2. The absolute excess risk for major 
bleeding events appears to be approximately 3 per 1000 
middle-aged men receiving low-dose aspirin for more 
than 5 years. Higher rates (up to 2/1000 persons per 
year) are likely in elderly patients and perhaps among 
those using higher doses of aspirin. 


Modeling a Risk Threshold for Aspirin Chemopreventlon 

Table 6 presents a summary of the effect estimates 
for the most important outcomes related to aspirin use. 
The estimates are based on the results of meta-analyses 
of data from the 5 primary prevention trials and there- 
fore are most valid for middle-aged men (50 to 65 years 
of age) taking low-dosage aspirin (=162 mg/d). 

We used our best estimates of the beneficial and 
harmful effects of aspirin chemoprevention to model its 
impact on populations of patients with different levels of 
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Table 7. Estimated Benefits and Harms of Aspirin 
Therapy for Patients at Different Levels of Risk for 
Coronary Heart Disease Events* 





Outcome Estimated 5-Year Risk for 
CHD Events at Baseline 
1% 3% 5% 
Effect on all-cause mortality No change No change No change 
CHD events avoided, n 3 (1-4) 8 (4-12) 14 (6-20) 
Ischemic strokes avoided, n 0 0 0 
Hemorrhagic strokes 
precipitated, n 1 (0-2) 1 (0-2) 1 (0-2) 
Major gastrointestinal 
bleeding events 
precipitated, n 3 (2-4) 3 (2-4) 3 (2-4) 








* Estimates based on 1000 patients receiving aspirin for 5 years and a relative risk 
reduction of 28% for coronary heart disease (CHD) events in those who received 
aspirin, CHD events = nonfatal acute myocardial infarction, fatal CHD., Values 
in parentheses are 95% Cls. The following caveats apply to these estimates. 
1) Reduction in CHD risk may be smaller in women, but data are limited. 2) For 
elderly persons, absolute risk for hemorrhagic stroke and major gastrointestinal 
bleeding may be two to three times higher in patients receiving aspirin; however, 
aspirin may provide benefit in elderly persons by reducing ischemic stroke, the 
incidence of which increases with age. Aspirin does not appear to improve inci- 
dence of ischemic stroke in middle-aged patients. 3) Risk for hemorrhagic stroke 
may be greater with larger doses of aspirin. 4) Aspirin may not prevent myocardial 
infarction in patients with uncontrolled hypertension (systolic blood pressure > 
150 mm Hg). 5) Long-term outcomes (>5-7 years) are unknown. 6) Patients at 
high risk (2:10% 5-year risk) may derive greater benefit from aspirin, including a 
15% to 20% reduction in ischemic stroke and all-cause mortality, because their 
risk is similar to that of patients with known CHD. 


tisk for coronary heart disease over 5 years. Table 7 
shows the net impact of low-dose aspirin chemopreven- 
tion on patients with different levels of risk. Treating 
patients with a moderately high risk (a 5-year risk of 
5%) would prevent 14 events (range, 6 to 20). In low- 
risk patients, such as those with a 5-year risk of 1%, 
aspirin would prevent 3 events (range, 1 to 4). Low-dose 
aspirin is estimated to result in an excess of 1 hemor- 
rhagic stroke (range, 0 to 2) and 3 major gastrointestinal 
bleeding events (range, 2 to 4) among 1000 persons 
treated in each group, independent of risk for coronary 
heart disease. 


Discussion 

For patients without known cardiovascular disease 
who are similar to those enrolled in the 5 large primary 
prevention trials, our systematic review suggests that as- 
pirin chemoprevention reduces myocardial infarction 
but has no effect on ischemic stroke or all-cause mortal- 
ity over 5 years. Aspirin therapy also increases the risk 
for gastrointestinal bleeding and hemorrhagic stroke. 
Aspirin chemoprevention is probably beneficial for pa- 
tients who have no previous diagnosis of cardiovascular 
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disease but are at high risk for developing coronary heart 
disease in the next 5 years. Conversely, patients at low 
risk for coronary heart disease probably do not benefit 
from and may even be harmed by aspirin because the 
risk for adverse events may exceed the benefits of che- 
moprevention (6, 29). 

To aid in applying these general results ro individual 
patients, we have attempted to define quantitatively the 
benefits and harms of aspirin at various levels of risk for 
coronary heart disease. The advantage of such an ap- 
proach is that it allows a more specific and accurate 
discussion and consideration of the potential conse- 
quences of using or not using aspirin for each individual 
patient. 

Utilization of our results in shared decision making 
with patients requires an estimation of a given patient’s 
absolute risk for coronary heart disease as well as his or 
her willingness to accept the risks of low-dose aspirin to 
avoid coronary heart disease. Risk for future coronary 
heart disease events can be predicted from coronary risk 
algorithms (30). Factors used to estimate risk include 
sex, age, blood pressure, serum total cholesterol level (or 
low-density lipoprotein cholesterol level), high-density 
lipoprotein cholesterol level, diabetes mellitus, cigarette 
smoking, and left ventricular hypertrophy. Several easy- 
to-use risk assessment tools, most based on risk equa- 
tions derived from the Framingham Heart Study, are 
available on the Internet (for example, at www.intmed 
-mew.edu/clincalc/heartrisk.html) or in printed form 
(30). Some tools calculate only 10-year risk estimates; in 
these cases, half of the 10-year estimate is a reasonable 
approximation of the 5-year risk for which we project 
our potential outcomes. Framingham data have recently 
been shown to generalize adequately to other popula- 
tions (31). We have also provided a risk calculator at 
www.med-decisions.com to facilitate risk calculation. 

Estimates of benefits and harms should be inter- 
preted and compared cautiously. The principal benefi- 
cial effect of aspirin, a reduction in nonfatal myocardial 
infarction, cannot be directly equated to an adverse 
event, such as a stroke or gastrointestinal bleeding. We 
modeled outcomes over a period of 5 years because the 
trials included in our review ranged from 3 to 7 years in 
duration. However, outcomes from the use of aspirin 
chemoprevention will affect not only patients’ current 
health status but also their future risk for coronary heart 
disease. For example, a nonfatal myocardial infarction 
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may produce a relatively small decrement in the pa- 
tient’s current health status but may also increase the 
future risk for a more disabling condition, such as recur- 
rent myocardial infarction or congestive heart failure, 
and may lead to premature death. 

The value that individual patients place on the out- 
comes affected by aspirin will vary. Decision analysts 
have measured mean values in representative popula- 
tions. Augustovski and associates (32) used existing 
studies to estimate utility values as follows: nonfatal 
myocardial infarction, 0.88; disabling stroke, 0.50; non- 
disabling stroke, 0.75; and gastrointestinal bleeding, 
0.97. Our estimates of expected event rates and these 
mean utility values can provide an initial framework for 
discussion with individual patients, who may weigh or 
value outcomes differently. 

Others have attempted to quantitate the benefits 
and harms of aspirin therapy (19, 33). Sanmuganathan 
and colleagues (34) performed a meta-analysis of the 
first four primary prevention trials and reached similar 
estimates of the beneficial effects of aspirin. In their 
analysis, they combined data on harms into a single cat- 
egory of “major bleeding events” induced, and they cal- 
culated that the number of bleeding events induced 
equaled the number of cardiovascular events averted 
when the cardiovascular event rate was 0.22% per year. 
They further estimated that the upper end of the 95% 
confidence interval for this point estimate occurred at an 
event rate of 0.8% per year for cardiovascular disease; 
this is equivalent to an event rate of 0.6% per vear for 
coronary heart disease. Sanmuganathan and colleagues 
concluded that aspirin was “safe and worthwhile” for 
persons whose risk for coronary heart disease events ex- 
ceeded 1.5% per year and was “unsafe” for persons 
whose risk was less than 0.5% per vear. However, their 
analysis treated the beneficial and harmful outcomes as 
equal in magnitude, an assumption that oversimplifies 
the clinical dilemma. 

Augustovski and associates (32) used a Markov de- 
cision analysis model to consider the effect of low-dose 
aspirin for primary prevention in patients with different 
risk factor profiles. Effect estimates were based on the 
evidence available at the time of the analysis, which was 
before publication of the three most recent trials. Out- 
comes were measured as changes in quality-adjusted life- 
days. For 55-year-old patients, those at low risk (0 risk 
factors in men; 0 or 1 risk factor in women) were 
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harmed by aspirin therapy, whereas those at moderate to 
high risk (22 risk factors) seemed to benefit. However, 
because outcomes were presented in mean life-days 
gained or lost, it is difficult to translate their findings for 
use in counseling of individual patients. 

On the basis of our review, we conclude that aspirin 
appears to reduce myocardial infarction but increases 
gastrointestinal and intracranial bleeding. The net effect 
of aspirin improves with increasing risk for coronary 
heart disease, Consideration of underlying risk for cor- 
onary heart disease, as well as the relative values patients 
attach to the main outcomes, can help patients and pro- 
viders decide whether aspirin chemoprevention is war- 
ranted, 
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Prevention of Antibiotic Resistance in Hospitals 


TO THE EDITOR: Kollef and Fraser (1) discussed adverse clinical 
outcomes associated with infections caused by antibiotic-resistant or- 
ganisms. A factor other than unwitting undertreatment and en- 
hanced virulence that may contribute significantly to such outcomes 
is the underlying status of the host. Many of the characteristics that 
predict acquisition of an antibiotic-resistant infection, such as pro- 
longed hospital stay or prior receipt of antibiotics (for a previous 
infection), are markers for sicker hosts and hence themselves predict 
poor outcomes even in the absence of an antibiotic-resistant patho- 
gen. Because patients cannot be randomly assigned to infection with 
a susceptible versus a resistant pathogen, confounding by underlying 
population differences is always a problem in comparative cohort or 
case-control studies in this field. 

Adjustment for host characteristics that are known to predict 
clinical outcomes is essential in such studies, and even with such 
adjustment the possibility that unmeasured host characteristics rather 
than antibiotic resistance account for some or all of the observed 
outcome differences cannot be excluded. In many instances, patients 
who are infected by resistant pathogens seem to die with, rather than 
of, their infection. 


James R. Johnson, MD 
University of Minnesota 
Minneapolis, MN 55417 
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TO THE EDITOR: In their superb review on antibiotic resistance in 
the intensive care unit (1), Drs. Kollef and Fraser incorrectly defined 
our approach to nosocomial pulmonary infiltrates. We did not quan- 
titate the risk for nosocomial pneumonia but used a scoring system 
merely as an operational criterion for decision making about antibi- 
otic therapy, regardless of whether patients had nosocomial pneumo- 
nia (2). Patients who had low clinical pulmonary infection scores 
(and were unlikely to have bacterial pneumonia} were randomly as- 
signed to standard therapy, usually defined as multiple antibiotics for 
10 or more days, or monotherapy for 3 days. Our approach, regard- 
less of the precise definition or presence of nosocomial pneumonia, 
was associated with a significantly lower risk for antimicrobial resis- 
tance and superinfections and did not adversely affect length of stay 
or mortality. 
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Drs. Kollef and Fraser proposed many administrative ap- 
proaches to curtail antibiotic resistance in the intensive care unit. 
Such strategies have largely been ineffective in altering prescribing 
habits of physicians. During our study, after realizing that their stan- 
dard antibiotic practices were causing measurable harm to their pa- 
tients, physicians voluntarily decreased antibiotic usage in the inten- 
sive care unit. This type of strategy is more likely to lead to enduring 
changes in antibiotic prescribing than imposed regulations. 


Nina Singh, MD 

Victor L. Yu, MD 

Veterans Affairs Medical Center 
Pittsburgh, PA 15240 
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IN RESPONSE: Dr. Fraser and I agree with Dr. Johnson that patients’ 
underlying host defenses play a very important role in determining 
susceptibility to infection with antibiotic-resistant microorganisms. 
In addition, studies attempting to define the impact of antibiotic 
resistance on clinical outcomes need to take severity of illness and 
other underlying patient characteristics into account. Only in this 
way can accurate estimates be made concerning the impact of anti- 
biotic resistance on hospital mortality and other clinical outcomes. 
We also thank Drs. Singh and Yu for clarifying how they used the 
clinical pulmonary infection score in their clinical trial. More studies 
that define optimal management practices for the use of antibiotics 
among hospitalized patients are needed. These studies must define 
the costs and benefits of antibiotic exposure, as well as the potential 
harm caused by increasing the burden of antibiotic-resistant micro- 
organisms in the hospital setting. 


Marin Kollef MD 

Washington University School of Medicine 
Barnes-Jewish Hospital 

St. Louis, MO 63110 
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Viral Pneumonia as a Serious Complication of Etanercept 
Therapy 


TO THE EDITOR: Levels of tumor necrosis factor are elevated in the 
synovial fluid of patients with rheumatoid arthritis. Etanercept in- 
hibits rumor necrosis factor and is an effective treatment for rheu- 
matoid arthritis (1, 2). Tumor necrosis factor is also integral to the 
immune response to many pathogens, including respiratory viruses 
(3). We report a case of severe parainfluenza pneumonia in a patient 
taking etanercept. 

A 54-year-old woman with severe rheumatoid arthritis pre- 
sented with 10 days of dyspnea, pharyngitis, and headache. Exami- 
nation revealed mild respiratory distress, fever (body temperature, 
83 °C), and evidence of chronic rheumatoid arthritis and long-term 
steroid use. She had diffuse rales and a moderate holosystolic mur- 
mur (she had known aortic insufficiency). The leukocyte count was 
5.1 X 10° cells/L, and studies of arterial blood revealed a pH of 
7.45, PCO, of 35 mm Hg, and Po, of 68 mm Hg. Chest radiography 
showed a diffuse reticulonodular pulmonary pattern. The patient was 
hospitalized, and erythromycin and ceftriaxone were empirically ad- 
ministered. 

Bacterial cultures of blood and sputum were nondiagnostic. Res- 
piratory status worsened, requiring mechanical ventilation. A direct 
fluorescent antibody assay (Bartels Viral Respiratory Screening and 
Identification Kit, Medvet Diagnostics, Thebarton, South Australia, 
Australia) revealed parainfluenza virus type 3. Although ribavirin was 
not administered, the patient’s condition improved and she was dis- 
charged on day 21. 

Tumor necrosis factor may be particularly important in the 
immune response to some respiratory viruses (3). By inhibiting tu- 
mor necrosis factor, etanercept may allow benign respiratory viral 
infections to progress. In fact, clinical etanercept trials demonstrate a 


trend of increased respiratory infections in the treatment groups (1, 


Table. Respiratory Tract Infections or Rhinitis Reported 
in Four Studies of Etanercept Therapy in Patients with 
Rheumatoid Arthritis* 





Study Placebo Etanercept, Etanercept, 
(Reference) 10 mg 25 mg 


Bathon et al. No placebo group 57 URTIs in 208 72 URTIs in 207 


(1) patients (27%) patients (35%) 
Moreland etal. URTI in 16% of 80 URTI in 29% of URTI in 33% of 
(2) patients (0.93 76 patients 78 patients 

event per (0.85 event (1.17 events 
patient-year) per patient- per patient- 
year) year) 
Mease et al. 4 RTIs in 30 patients No 10-mg 8 RTis in 30 
(4) (13%) group patients (27%) 
Weinbiatt et al. 3% of 30 patients No 10-mg 14% of 59 
(5) had rhinitis group patients had 
rhinitis 








*RTI = respiratory tract infection; URTI = upper respiratory tract infection. 
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2, 4, 5) (Table). However, these studies may not have been suffi- 
ciently powered to demonstrate a difference in this outcome because 
of their relatively small sample sizes. We conclude that patients being 
treated with etanercept may benefit from close monitoring for symp- 
toms of upper respiratory tract infections and thar discontinuation of 
therapy may be indicated during viral respiratory syndromes. Further 
study of the relationship between etanercept therapy and respiratory 


viral infections may be warranted. 


Davey Smith, MD 

Scott Letendre, MD 

University of California, San Diego 
San Diego, CA 92103 
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Abuse of Epinephrine as a Stimulant 


TO THE EDITOR: New forms of drug abuse are regularly reported, 
but the use of catecholamines appears to be unusual (1). We report 
an attempt to obtain stimulant effects through intravenous epineph- 
rine injection. 

A 33-year-old man was discovered by a nurse in the bathroom 
of a small hospital. He was lying on the floor with an empty syringe 
nearby. He was conscious, with tremors and a Glasgow coma score 
of 14. His heart rate was 150 beats/min on the electrocardiographic 
monitor, but no pulse was detected. Twenty minutes later, on phy- 
sician arrival, the patient was conscious, with an arterial blood pres- 
sure of 80/45 mm Hg, a heart rate of 70 beats/min, and a respiratory 
rate of 12 breaths/min. Findings on clinical examination and results 
of electrocardiography were normal. The patient explained that he 
had achieved a satisfactory psychostimulant effect the previous day 
by experimenting with an intravenous injection of 0.5 mg of epi- 
nephrine in association with oxazepam ingestion, On this second 
attempt, he had injected 1 mg of epinephrine. He had planned to 
inject dobutamine as well but could not because of tremors. He was 
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admitted to the emergency department for observation, and his 
course was uneventful, resulting in discharge a few hours later. 
Stimulant abuse is common, but catecholamine use to cbtain a 
stimulant effect is infrequent (1-3). To our knowledge, in previous 
reported cases, epinephrine overdose has uniformly been aczidental 
of iatrogenic (1, 2). These overdoses have been associated with tachy- 
cardia, premature ventricular contractions, and myocardial ischemia 
(2). In our case, we speculate that the pulseless electrical activity 
probably represented ventricular tachycardia, which spontaneously 
converted to sinus rhythm. The short half-life of epinephrine may 
have been responsible for this favorable outcome. Physicianz should 
be aware of the potential for adverse cardiovascular effects fcllowing 


voluntary intravenous injection with epinephrine. 


F. Lapostolle, MD 

JM. Agostinucci, MD 
S.W. Borron, MD 
Hôpital Avicenne 
93009 Bobigny, France 
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Correction: Multiple Measures of Adherence to HIV Protease 


Inhibitors 


In an article on multiple measures of adherence to HIV protease 
inhibitors (1), subheadings in Table 2 were published incorrectly. 
Under the headings “Week 8” and “Week 24,” the positions of the 
subheadings “Detectable Viral Load” and “Undetectable Viral Load” 
should be reversed. 
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Correction: Guidelines for the Management of Patients with 
Chronic Stable Angina: Diagnosis and Risk Stratification 


In a position paper about guidelines for chronic stable angina (1), the 
footnote to Table 5 and the third sentence of the fifth paragraph 
under the heading “Exercise Electrocardiography Testing” should 
read: “The Duke treadmill score equals the exercise time in minutes 
minus (five times the ST-segment deviation, during or after exercise, 
in millimeters) minus (0 if there is no angina, 4 if angina occurs, and 
8 if angina is the reason for stopping the test).” 


Reference 

1. Williams SV, Fihn SD, Gibbons RJ. Guidelines for the management of patients 
with chronic stable angina: diagnosis and tisk stratification. Ann Intern Med. 2001; 
135:530-47. [PMID: 11578158] 
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MEDICAL WRITINGS 


BOOK NOTES 


Structured abstracts of information on newly published books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. “Order phone” numbers 
can be used to place orders directly with publishers. 





The Desktop Guide to Complementary and 
Alternative Medicine: An Evidence-Based Approach 
Ernst E, ed. 444 pages. London: Harcourt Pub Ltd (Mosby); 2001. 
$34.95. ISBN 0723432074. Order phone 800-633-6699. 


Field of medicine: Multidisciplinary. 


Format: Paperback book includes a complete CD-ROM for rapid 
search capability and links to MEDLINE. 


Audience: Primary care physicians and general internists. 
Purpose: To summarize the available information on complemen- 
tary and alternative medicine (CAM). 


Content: The guide includes diagnostic methods, therapies, herbal 
and nonherbal medicines, and conditions for which CAM might be 
used. A general topics section with essays on the use of CAM in 
various countries and legal, ethical, safety, and economic issues is 
included. Ten diagnostic techniques unique to CAM are discussed, 
including bioresonance and kinesiology. The section on CAM ther- 
apies excludes medicines but includes such well-known techniques as 
acupuncture, biofeedback, and homeopathy. Multiple therapies 
without sufficient evidence of effectiveness are listed in tables, The 
medications section excludes vitamins and minerals in favor of herb- 
als and nonherbal supplements. Tables list supplements without ev- 
idence of effectiveness and those with possible interactions with heart 
drugs, anticoagulants, antidiabetic drugs, and oral contraceptives. 
The section on conditions includes those seen in primary care for 
which CAM is popular. All the sections are extensively referenced to 
international published literature. 

Highlights: Two features are particularly valuable: the broad scope 
of the various aspects of CAM covered and the extensive referencing 
and critical evaluations of the available literature. The listings of the 
conditions for which CAM is commonly used serve as an internal 
cross-index to the listings of the various therapies and medications. 
Limitations: The list of useful Web sites for herbal medications 
does not include the Complete German Commission E Mono- 
graphs, Therapeutic Guide to Herbal Medicines (http://home.md 
consult.com/about/book/IM. html), a compilation of 380 mono- 
graphs with cross-references of each herb by ailment, body system, 
and interactions (also available in hardcover through the American 
Botanical Council). Many hard choices were made in an attempt to 
hold down both the size and price of this desktop guide. 

Related reading: Encyclopedia of Complementary Health Practice 
(Springer, 1999) and the Health Reference Series Alternative Medi- 
cine Sourcebook (Omnigraphics, Inc., 1999) are popular references. 
Reviewer: Roger P. Smith, PhD, Department of Pharmacology and 
Toxicology, Dartmouth Medical School, Hanover, New Hampshire. 
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Infection Control Reference Service: The Experts’ 
Guide to the Guidelines 

Second edition. Abrutyn E, Goldmann DA, Scheckler WE, eds. 1578 
pages. Philadelphia: WB Saunders; 2000. $329.00. ISBN 
0721684688. Order phone 800-545-2522. 


Field of medicine: Infection control. 


Format: Hardcover book and searchable CD-ROM software. Sys- 
tem requirements: Windows 95, 98, or NT; Pentium processor- 
based PC; 32 MB of available RAM; 10 MB of available hard-disk 
space: 8X or faster CD-ROM drive. Apple Power Macintosh or 
compatible computer: 32 MB of available RAM; 10 MB of available 
hard-disk space; 8X or faster CD-ROM drive. 


Audience: Health care providers in inpatient, outpatient, home 
care, and long-term care settings. 


Purpose: To gather and interpret infection control guidelines. 


Content: The materials include 176 guidelines for infection control 
practices from diverse groups, including some from the Centers for 
Disease Control and Prevention (for example, “Recommendations 
for chemoprophylaxis after occupational exposure to HIV”) and 
harder-to-find documents (such as “Hydrotherapy/Therapeutic Pool 
Infection Control Guidelines” from the American Physical Therapy 
Association). Commentary from infection control experts is also pro- 


vided. 
Usability: The book is highly usable; the CD-ROM doesn’t add 


much, unfortunately. 


Highlights: The compilation of all relevant guidelines in one loca- 
tion is a great service to infection control personnel. Nationally 
known authorities interpret the guidelines and fill in gaps. Many 
chapters include discussions of unresolved issues and suggestions for 
research. Contact information, including telephone numbers and 
Web addresses, is given for all organizations mentioned in the book. 


Limitations: The accompanying CD-ROM version is searchable 
bur is nothing more than the text from the book; no hypertext links 
are provided. On my copy, the index of the CD-ROM worked only 
through S; clicking on T through Z produced a blank screen. Click- 
ing on “Online Resources” takes the reader to the publisher's Web 
site. 


Related reading: Mayhall’s Hospital Epidemiology and Infection 
Control (Lippincott Williams & Wilkins, 2000) covers the general 
principles of hospital epidemiology. The Society for Healthcare Ep- 
idemiology has compiled all of the Centers for Disease Control and 
Prevention guidelines in one volume and all of its position papers in 
another (www.SHEA-online.org). The National Guidelines Clear- 
inghouse (www.guidelines.gov) is another valuable source of evi- 
dence-based guidelines. 


Reviewer: Rebecca Wurtz, MD, MPH, Northwestern University, 
Chicago, Illinois. 


Switching from Prescription to Over the Counter 


Under the federal laws governing 
the U.S. Food and Drug Administra- 
tion (FDA) oversight of drugs, any 
drug that can safely be used by con- 
sumers without physician manage- 
ment should be available without a 
prescription. In 1951, the Durham- 
Humphrey Amendment to the Food, 
Drug, and Cosmetic Act established 
criteria for prescription and over-the- 
counter drugs. Habit-forming drugs 
listed in the statute are limited to pre- 
scription sale, as are drugs that must 
be administered, or their effects mon- 
itored, by a health professional. 

Certain classes of drugs (e.g., toxic 
chemotherapy agents) are unlikely 
candidates for over-the-counter sale 
for obvious reasons. But drug mak- 
ers, health insurers, and patient advo- 
cates are asking the FDA to consider 
allowing an increasingly wide variety 
of medications for over-the-counter 
sale. Their motives for seeking a switch 
vary almost as much as the drugs 
themselves, and the issues involved 
are growing more complex as the 
boundaries of the over-the-counter 
realm expand. 

In 1972, the FDA began the am- 
bitious task of evaluating all drug 
products sold over the counter. Sev- 
` enteen expert panels reviewed 20 000 
reports and other documents on the 
safety and efficacy of more than 700 
ingredients (Clin Ther. 199113: 
200-15). The FDA then published a 
series of monographs that established 
standards for allowable ingredients 
and appropriate labeling for over-the- 
counter drugs. The panels also rec- 
ommended 40 prescription drugs or 
dosage strengths for transfer to over- 
the-counter status. 

Drugs may be changed from pre- 
scription to over-the-counter sale 


through several administrative mech- 
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anisms. Drugs can gain over-the- 
counter status if one of the FDA 
monographs describes their ingredi- 
ents as safe and effective for a speci- 
fied indication. Switches on many 
drugs—including analgesics, antihis- 
tamines, decongestants, sleep aids, 
antiprurmtics, and vaginal antifungal 
preparations—have used this mecha- 
nism over the past 2 decades. Second, 
the FDA evaluates requests to switch 
drugs tc over-the-counter sale on a 
case-by-case basis, using a new-drug 
application (NDA) process similar to 
that used for new prescription drugs. 
A third approach, rarely used in the 
past, is to publish a new regulation 
that reclassifies a drug. Any interested 
party, including the FDA commis- 
sioner, may initiate this process. The 
FDA used this mechanism to switch 
the topical antifungal agent tolnaftate 
and the antitussive agent dextro- 
methorphan. 

For each NDA proposed, the 
FDA’s Nonprescription Drugs Advi- 
sory Committee (NDAC) meets in 
joint session with the FDA advisory 
committee that has expertise on the 
category of drugs under consider- 
ation. The two committees evaluate 
the evidence for safety and efficacy 
and make a recommendation, which 
the FDA usually accepts. 

The Nonprescription Drug Man- 
ufacturers Association estimates that 
more than 200 products that were 
once available only by prescription 
can now be purchased over the 
counter. The Consumer Healthcare 
Products Association reports that 80 
ingredi=nts, dosages, or indications 
have achieved over-the-counter status 
since 1976. 

The rate of switching to over-the- 
counter status appears to be increas- 
ing. From the mid-1980s to the mid- 
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1990s, approximately one drug was 
switched annually. A flurry of activity 
began in 1995, with the reclassifica- 
tion of several drug classes, including 
H,-receptor antagonists for heart- 
burn, nicotine gum and patches, pe- 
diatric analgesics, and hair-growth 
formulations. 


OveR-THE~COUNTER DRUGS FOR 
CHRONIC CONDITIONS 

Until now, the former prescription- 
only drugs granted over-the-counter 
approval were intended to treat acute 
or episodic conditions with recogniz- 
able symptoms—not chronic condi- 
tions or diseases requiring laboratory 
tests or signs on examination to make 
a diagnosis. 

Use of over-the-counter drugs for 
chronic conditions is “the next big 
frontier,” according to the Web site 
for Francesco International (www 
.rxtootc.com), a consulting company 
that specializes in over-the-counter 
switches and publishes a newsletter 
called Switch. An argument for ex- 
panding over-the-counter drug avail- 
ability is that chronic health condi- 
tions are highly undertreated. This is 
because many Americans lack health 
insurance, many who have insurance 
seek medical care only for prominent 
symptoms, and even those who visit 
their physician may receive inade- 
quate treatment for conditions with 
“silent” health risks—for example, 
hypertension or high cholesterol. If 
drugs to treat these conditions were 
available over the counter, the argu- 
ment maintains, they might be more 
widely used. 

That argument has serious caveats, 
however. For one, over-the-counter 
drugs are certain to be used by some 
people who will derive no bene- 
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fit—and may even be harmed—be- 
cause they do not really have the con- 
dition that the drug is designed to 
treat. This warning is particularly im- 
portant with drugs that are meant to 
treat chronic conditions because the 
patient may take the drug for a long 
time, which may increase the chance 
of adverse effects. Even more sober- 
ing is the likelihood that people who 
need more aggressive disease manage- 
ment, including prescription drugs 
and close physician monitoring, will 
instead choose to use less effective 
over-the-counter drugs and avoid 
physician visits. Consumers may ob- 
tain a false sense of security at great 
cost to their health. Besides individ- 
ual safety, public health concerns, 
such as the risk for antimicrobial re- 
sistance, may come into play. Deci- 
sions about over-the-counter avail- 
ability involve weighing these pros 
and cons, and the FDA commonly 
requires drug makers to conduct ad- 
ditional studies to demonstrate that 
switching to over-the-counter avail- 
ability will yield a net benefit. 

In a recent article on switching 
drugs from prescription to over-the- 
counter sales, Eric Brass, MD, PhD, 
chair of the Department of Medi- 
cine, Division of Clinical Pharmacol- 
ogy at the Harbor-UCLA Medical 
Center in Torrance, California, wrote 
that “The dangers of misdiagnosis in- 
volve both the potential adverse ef- 
fects of the drug when inappropri- 
ately used and the risks associated 
with lack of treatment for the actual 
cause of the symptoms” (N Engl 
J Med. 2001;345:810-6). 

However, economics—not safety 
or public health—typically sets the 
process for an over-the-counter switch 
in motion. Naturally, drug manufac- 
turers will ask for a switch only if the 
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move increases their profits. Many 
drugs make the switch to over-the- 
counter availability because of a “ge- 
neric defense,” said Steve Francesco, 
president of Francesco International. 
When a drug patent is about to ex- 
pire, the company submits a switch 
request in the hopes that brand rec- 
ognition and loyalty cultivated among 
prescription customers will transfer 
to the over-the-counter market. The 
Waxman—Hatch Act of 1984 added 
another incentive: granting 3 addi- 
tional years of market exclusivity to 
drug makers if they perform the extra 
clinical trials required to gain over- 
the-counter approval. 

If a drug has proved to be safe and 
effective when dispensed on a pre- 
scription-only basis and the over-the- 
counter request is for the same indi- 
cation at the same or a lower dose, 
the FDA focuses on evidence that pa- 
tients can use the drug properly with- 
out physician guidance. This evi- 
dence often comes from “actual-use” 
studies, which attempt to mimic con- 
sumer use of over-the-counter drugs, 
and label-comprehension studies, to 
see how well consumers can extract 
critical information from package 
labels. 

“The studies performed to switch 
a drug often test the consumer more 
than they test the drug,” wrote 
Randy P. Juhl, PhD, RPh, dean of 
the University of Pittsburgh School 
of Pharmacy in Pennsylvania (Clin 
Ther. 1998;20 Suppl C:C111-7). He 
notes that the studies must address 
four questions: “Can they read the la- 
bel? Can they understand the label? 
Do they follow the label? And do 
they achieve the desired outcome? All 
four levels of inquiry help to deter- 
mine whether a consumer can use a 
product [safely and effectively].” 
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Brass noted that actual-use studies 
are difficult to conduct because little 
is known about how to simulate con- 
sumer behavior in the real world. 
One common approach is a mall- 
intercept study, in which prospective 
participants are solicited and screened 
at shopping mall booths. 

Prilosec—the world’s best-selling 
drug (sold as Losec outside the 
United States), with 2000 sales of 
$6.2 billion—illustrates many aspects 
of the over-the-counter switching 
process. Prilosec (omeprazole) is a 
proton-pump inhibitor used to treat 
gastroesophageal reflux disease. The 
expiration of the basic patent for 
Prilosec, held by AstraZeneca PLC 
(London, United Kingdom), expired 
in October 2001, and this appears to 
open the market to generic competi- 
tion. The company has taken several 
steps to protect its market share. It 
has filed lawsuits claiming that several 
additional patents for omeprazole 
should extend its rights to exclusive 
marketing of the drug through 2007. 
In addition, AstraZeneca has intro- 
duced a second-generation proton- 
pump inhibitor, Nexium (esomepra- 
zole). The company also sought FDA 
approval for over-the-counter market- 
ing of Prilosec in 10-mg pills, half the 
prescription dose. AstraZeneca al- 
ready negotiated with The Procter & 
Gamble Co. (Cincinnati, Ohio) to 
sell an over-the-counter version of 
Prilosec in the United States. How- 
ever, at an October 2000 meeting, 
the NDAC voted against the switch, 
citing the need for more data on the 
drug’s long-term effects and evidence 
that consumers understand how and 
when to appropriately use the over- 
the-counter version. The committee 
expressed concern that as a result of 
easy access to Prilosec, people with 
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serious gastric conditions might not 
seek medical attention. 


SWITCH PETITION BY INSURER 
OPPOSED BY DRUG MAKERS 

-© Until recently, a petition from an 
“interested third party” had never 
‘been used to begin the process of re- 
classifying a drug, although this is a 
legal option. However, in July 1998, 
‘WellPoint Health Networks, the par- 
ent company of Blue Cross of Cali- 
fornia, submitted a citizen’s petition 
asking the FDA to switch the nonse- 
dating antihistamines Allegra, Clar- 
itin, and Zyrtec to over-the-counter 
status for treatment of allergic rhini- 
tis. The insurer offered evidence that 
these drugs are at least as safe and ef- 
fective as older antihistamines that 
are already sold over the counter. 
However, another issue was at stake 
for Blue Cross: Over-the-counter sta- 
tus would allow the company to stop 
covering these drugs as a prescrip- 
tion-drug benefit. Patients, not the 
insurer, would pay for these drugs, 
resulting in substantial cost saving for 
the insurer. 

The FDA considers only safety 
and efficacy—not economic issues, 
said Linda Katz, MD, MPH, deputy 
director of the FDA’s Division of 
Over-the-Counter Drug Products. In 
May 2001, the NDAC and the 
Pulmonary—Allergy Drugs Advisory 
Committee voted by a wide margin 
to allow over-the-counter sale of the 
antihistamines. Alastair J.J. Wood, 
MD, an NDAC member and assis- 
tant vice chancellor for research at 
Vanderbilt University in Nashville, 
Tennessee, said that there was a clear 
answer to the question of whether pa- 
tients could be expected to appropri- 
ately diagnose allergic rhinitis them- 


selves: “The answer was yes, if for no 
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other reason than there were already 
sedating antihistamines on the mar- 
ket for treatment of allergic rhinitis.” 
Thus, many of these same companies 
had alreedy fought that battle when 
they previously sought approval for 
over-the-counter sale of older antihis- 
tamines. 

However, this time the drug man- 
ufacturers opposed the switch to 
over-the-counter status for nonsedat- 
ing antinistamines. A switch would 
probably mean lower prices for the 
drug. The drug makers argue that pa- 
tients might incorrectly diagnose and 
use the drugs to treat asthma or other 
conditions. Schering-Plough, which 
manufactures Claritin, maintained 
that the switch “would force patients 
to self-diagnose, self-treat, and pay 
the entize cost of their allergy medi- 
cations, thus raising serious questions 
about quality of care and costs for pa- 
tients.” The company added, “A 
switch over a sponsors objections 
would zonstitute an unprecedented 
departure from past agency policy 
and implicate the sponsor’s statutory 
and constitutional rights.” The Ameri- 
can Academy of Allergy, Asthma, and 
Immunology, which represents 6000 
physiciens, also opposed the switch. 

The case remains under review by 
the FCA. Dr. Katz pointed to the 
Code cf Federal Regulations, which 
states (21CFR310.200), “A proposal 
to exempt a drug from the prescrip- 
tion-dispensing requirements . . . 
may b= initiated by the Commis- 
sioner or by any interested person. 
Any incerested person may file a pe- 
tition seeking such exemption. The 
petition may be pursuant to [the 
code section outlining procedures for 
a citizen’s petition], or in the form of 
a supplement to an approved new 
drug application.” The FDA com- 
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missioner may approve, deny, or pro- 
vide a tentative response to citizens’ 
petitions. 

In June 2000, the FDA held 2 
days of public hearings on over-the- 
counter drug availability. At the hear- 
ings, Allan Korn, MD, senior vice 
president and chief medical officer of 
the Blue Cross and Blue Shield Asso- 
ciation, said that the FDA should 
take a more active role in over-the- 
counter switches by initiating its own 
review of the evidence. He urged the 
agency to adopt “a structured process 
for switching drugs from prescription 
to over-the-counter status” and sug- 
gested starting with a review of over- 
the-counter drugs in other industrial- 
ized nations. 

“This review should not be a one- 
time effort, but we believe an ongo- 
ing and continuous activity within 
the FDA,” Korn added. “Another ba- 
sis for review should be individually 
initiated petitions that are supported 
by credible information meeting 
switch criteria, Many parties, other 
than manufacturers, have an interest 
in the switch process... We do not 
believe that the designation of a drug 
should be purely an economic deci- 
sion made by the manufacturer of the 
drug, perhaps for its own self-interest.” 

Not surprisingly, the pharmaceuti- 
cal industry opposes any move that 
would take switch decisions out of its 
hands. Russel A. Bantham, JD, exec- 
utive vice president and general 
counsel of the Pharmaceutical Re- 
search and Manufacturers of Amer- 
ica, testified at the FDA hearing: 
“Manufacturers are in the best posi- 
tion to decide when to begin the 
switch process and thereby avoid pre- 
mature switches that could put some 
members of the public at risk. . . It is 
not within FDA’s authority to force a 
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manufacturer fundamentally to change 
the conditions of use of its product 
from prescription to nonprescription 
status.” 


THREE OTHER DEBATES 
Emergency Contraception 

Another major topic of the June 
2000 hearings was whether to sell 
emergency contraceptives over the 
counter. Women’s-health advocates 
said that the move is overdue. The drug 
is available without prescription in the 
United Kingdom and Canada, and sev- 
eral U.S. states have physician—pharma- 
cist agreements allowing women to 
purchase these pills without seeing a 
physician. 

Opponents argue that over-the- 
counter emergency contraception 
could discourage use of conventional 
birth control methods. However, a 
study at the University of Edinburgh, 
Scotland, found otherwise. In this 
study, half the women received emer- 
gency contraceptive pills to take 
home and half had to visit their phy- 
sician to obtain them (N Engl J Med. 
1998;339:1-4). The take-home group 
used emergency contraception more 
frequently than the control group but 
also used conventional contraceptive 
methods at the same rate as the con- 
trol group. 

Frank Davidoff, MD, a clinical 
professor at the University of Con- 
necticut Medical School, Farming- 
ton, Connecticut, and an Annals ed- 
itor emeritus, noted that unusual 
convergences of interests sometimes 
emerge when over-the-counter deci- 
sions are debated. For example, reli- 
gious groups and other staunch op- 
ponents of birth control may find 
allies in physician organizations. The 
practitioners who prescribe the drugs— 


obstetricians and gynecologists, in the 
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case of birth control—may see their 
office practice threatened, because if 
people can go to the drugstore and 
get what they need, or what they 
think they need, they don’t have to 
visit a physician. “When they (physi- 
cians) testify before the FDA, they 
find all sorts of reasons the drug 
should remain on prescription, but 
the skeptics’ perception is that they 
just dont want to lose their busi- 
ness,” Davidoff noted. 


Antimicrobials 

For antimicrobial drugs, issues of 
individual safety may take a back seat 
to public health. In a move that sur- 
prised industry insiders, the FDA in 
December 1998 denied a switch re- 
quest, largely because of fears of anti- 
viral resistance, for the antiherpes 
drug penciclovir (Denavir), now 
marketed by Novartis (East Hanover, 
New Jersey). Observers had predicted 
that as a topical preparation against 
cold sores, penciclovir would face 
easy over-the-counter approval. How- 
ever, according to Brass, “The issue 
of resistance just dominated those 
[advisory committee] discussions.” 
The Infectious Disease Drug Com- 
mittee indicated that, regardless of 
the data presented, it would not sup- 
port the over-the-counter availability 
of antimicrobials because of the seri- 
ous threat of antibiotic resistance. 
Katz of the FDA said that because 
antiviral drugs are similar to one an- 
other, their indiscriminate use could 
lead to the emergence of cross-resis- 
tance against other antivirals, includ- 
ing those used for neonatal herpes. 


Statins 
The statins used to lower choles- 
terol levels are another drug class for 
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which manufacturers are seeking 
over-the-counter approval. In 1997, 
the FDA issued a guideline stating 
that lowering of cholesterol levels is 
not an appropriate indication for 
over-the-counter approval because 
physician monitoring is required. 
The drug makers pursued over-the- 
counter status anyway, targeting peo- 
ple whose cholesterol levels are higher 
than optimal but not high enough to 
meet physicians’ criteria for drug 
treatment. 

The issue is a tricky one. Although 
studies suggest that many people who 
could benefit from statins are not us- 
ing them, no information is available 
on how well patients would do at di- 
agnosing and treating hypercholester- 
olemia on their own. 

“You know when you need con- 
traception or when you need an anti- 
histamine,” Wood said, “but you 
may not know when you need [to 
lower] cholesterol [levels] . . . and you 
certainly may not know whether it’s 
been effective or not.” 

Brass stated that for high choles- 
terol levels, as for many chronic con- 
ditions, “If optimal care requires reg- 
ular attention by a health care 
provider—even if it’s not for the 
drug itself but for the overall integra- 
tive treatment—it becomes harder to 
envision the role of over-the-counter 
availability.” 

The early rounds of over-the- 
counter switches were relatively 
straightforward, focusing on acute- 
indication drugs, Brass noted. How- 
ever, he predicted, “The next round 
of products may raise some different 
issues, and we're still on the learning 
curve with respect to those.” 


—Tom Reynolds 
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YOUR PATIENT: 

! year-old woman 
presents with i ght loss 
approximately 9 
over the past 12 S She 
has been aware of no change 
in appetite. She eats three 


rst 


similarly been unchanged. 
She exercises by walking 2 to 
3 miles three or four times 
weekly. She takes no medica- 
tion and reports no alcohol or 
drug use. Review of systems 
reveals a l- to 1.5-year history 
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ARTICLE 


Alcohol Consumption and Risk for Congestive Heart Failure in the 


Framingham Heart Study 


Craig R. Walsh, MD; Martin G. Larson, ScD; Jane C. Evans, DSc, MPH; Luc Djousse, MD, MPH; R. Curtis Ellison, MD; 


Ramachandran S. Vasan, MD; and Daniel Levy, MD 


Background: Although excessive alcoho! consumption can pro- 
mote cardiomyopathy, litte Is known about the association be- 
tween alcohol consumption and risk for congestive heart failure In 
the community. 


Objective: To determine the relation between alcohol consump- 
tion and risk for congestive heart failure In the community. 


Design: Community-based, prospective observational study. 
Setting: Framingham, Massachusetts. 


Participants: Particlpants in the Framingham Heart Study who 
were free of congestive heart failure and coronary heart disease. 


Measurements: Self-reported alcohol consumption; sex-specific 
rates of congestive heart failure per 1000 person-years of fol- 
low-up by level of alcohol consumption. 


Results: In men, 99 cases of congestive heart fallure ozcurred 
during 26 035 person-years of follow-up. In women, 120 cases of 
congestive heart fallure occurred during 35 563 person-years of 
follow-up. After adjustment for multiple confounders, risk for con- 


egular, heavy consumption of alcohol is associated 

with subclinical impairment of left ventricular func- 
tion (1-3) and occasionally results in overt cardiomyop- 
athy (4). This may be a consequence of direct toxic 
effects of alcohol or its metabolites (5); coexisting mal- 
nutrition (6); associated hypertension (7, 8); increased 
ventricular mass (9) or, rarely, toxic additives to alco- 
holic beverages (10). Conversely, moderate alcohol con- 
sumption appears to be protective against coronary heart 
disease (11-14). Myocardial infarction is an important 
risk factor for congestive heart failure (15-18). By pre- 
venting coronary heart disease, moderate alcohol con- 
sumption may indirectly protect against congestive heart 
failure secondary to myocardial infarction. Thus, the re- 
lation of alcohol consumption to the risk for congestive 
heart failure is probably complex, reflecting the iaterplay 
of its coronary protective effects and its myocardial toxic 
effects. 

Little is known about the effect of alcohol consump- 
tion on the incidence of congestive heart failure in com- 
munity-based populations. We therefore sought to de- 


gestive heart fallure was lower among men at all levels of alcohol 
consumption compared with men who consumed less than 1 
drink/wk. The hazard ratio for congestive heart failure was lowest 
among men who consumed 8 to 14 drinks/wk (0.41 [95% Cl, 
0.21 to 0.81]) compared with those who consumed less than 1 
drink/wk. In women, the age-adjusted hazard ratlo for congestive 
heart fallure was lowest among those who consumed 3 to 7 
drinks/wk (0.49 [Cl, 0.25 to 0.96]) compared with those who 
consumed less than 1 drink/wk. However, after adjustment for 
multiple predictors of congestive heart failure, thls association was 
no longer statistically significant. 


Conclusions: In the community, alcohol consumption is not 
associated with increased risk for congestive heart fallure, even 
among heavy drinkers (>15 drinks/wk In men and 28 drinks/wk 
in women). To the contrary, when consumed In moderation, al- 
cohol appears to protect against congestive heart fallure. 

Ann intem Med, 2002;136:181-191. ww. arinads.org 
For author affilations, current addresses, and contributions, see end of text. 
See related article on pp 192-200 and editorial comment on pp 247-249. 


termine the relation between alcohol consumption and 
risk for congestive heart failúre i in participants in the 
Framingham Heart Study. 


METHODS 
Study Sample 

The Framingham Heart Study is a prospective epi- 
demiologic cohort study established in 1948 to evaluate 
potential risk factors for coronary heart disease. The 
original cohort consisted of 5209 residents of Framing- 
ham, Massachusetts, 28 to 62 years of age at entry, who 
have undergone follow-up evaluations every 2 years. In 
1971, 5124 additional participants (the offspring of the 
original participants and their spouses) were enrolled 
into the Framingham Offspring Study. These partici- 
pants undergo follow-up evaluations every 4 years. The 
study design and entry criteria for both cohorts are de- 
scribed elsewhere (19-22). 

The study sample was drawn from members of the 
original cohort who attended examination 12, 15, 17, 
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20, or 22 (1971 to 1994) and members of the offspring 
cohort who attended examination 2, 4, or 5 (1979 to 
1995). Each of these examinations served as the baseline 
for subsequent follow-up intervals, Participants with 
complete information on alcohol consumption at a 
baseline examination and an examination 6 to 10 years 
earlier (to identify former drinkers) were eligible for the 
analysis. All examinations and procedures were approved 
by the institutional review board of Boston University 
School of Medicine, and all participants gave informed 


consent. 


Ascertainment of Alcohol Consumption 

At examinations 12 through 15 and 17 through 22 
of the original cohort and at all examinations of the 
offspring cohort, participants were asked about the 
number of 1.5-oz cocktails, 12-oz glasses (or cans) of 
beer, and 4-oz glasses of wine they consumed in 1 week. 
Alcohol intake (g/wk) among participants who con- 
sumed at least 1 drink/wk was computed by using the 
following equation: 28.35 + (0.57 + the number of 
cocktails per week + 0.44 + the number of beers per 
week + 0.40 + the number of glasses of wine per week) 
(23). For each participant, the number of drinks con- 
sumed per week was calculated by assuming that each 
drink contains 13 g of alcohol (24). Men who consumed 
15 drinks/wk or more and women who consumed 8 
drinks/wk or more were considered to be heavy drinkers 
in accordance with definitions established by the Na- 
tional Institute of Alcohol Abuse and Alcoholism (25). 

Participants who reported consuming less than 1 
drink/wk at the index examination were further sepa- 
rated into two groups on the basis of reported alcohol 
consumption at an examination 6 to 10 years before the 
index examination. Participants who reported consump- 
tion of less than 1 drink/wk at the index examination 
but more than 1 drink/wk at the previous examination 
were classified as former drinkers. Participants who re- 
ported consumption of less than 1 drink/wk at both 
examinations were classified as nondrinkers and served 
as the reference group. 


Baseline Measurements 

Medical histories and physical examinations were 
performed for each participant at every clinic visit. Sys- 
tolic and diastolic blood pressure were measured twice 
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in the left arm of each participant. The average of the 
two readings was used for each blood pressure variable. 
The diagnosis of hypertension was based on a systolic 
blood. pressure of 140 mm Hg or greater, a. diastolic 
blood pressure of 90 mm Hg or greater, or current use 
of antihypertensive drugs (26). Total and high-density 
lipoprotein (HDL) cholesterol levels were measured at 
each examination except examination 17 of the original 
cohort. For participants attending examination 17, total 
and HDL cholesterol levels measured at examination 15 
were used. Body mass index was calculated as weight in 
kilograms divided by the square of the height in meters. 
Participants were separated according to smoking status 
into nonsmokers, former smokers, ‘and current smokers 
(those who smoked cigarettes regularly within 1 year of 
the index examination). The number of cigarettes 
smoked per day was recorded for current smokers. Dia- 
betes was defined as a nonfasting blood glucose level of 
11.1 mmol/L or greater (=200 mg/dL), a fasting blood 
glucose level of 7.8 mmol/L or greater (=140 mg/dL), 
or use of insulin or an oral hypoglycemic agent (27). 
Diagnostic criteria for coronary heart disease (including 
myocardial infarction, coronary insufficiency, and an- 
gina pectoris) are described elsewhere (22). Valvular 
heart disease was defined as the presence of a systolic 
murmur louder than IL/VI or any diastolic murmur. 
Electrocardiographic left ventricular hypertrophy was 
diagnosed if a participant had voltage criteria for left 
ventricular hypertrophy accompanied by lateral repolar- 
ization changes (28). 


Outcome Measurements 

The primary outcome of interest was incident con- 
gestive heart failure. Participants were monitored for the 
development of congestive heart failure and other car- 
diovascular events by using routine periodic clinic exam- 
inations and surveillance procedures. Information about 
such events was obtained through medical history, phys- 
ical examination, and hospitalization records and by 
communication with personal physicians. All suspected 
new events were reviewed by a panel of three experi- 
enced investigators who evaluated all pertinent medical 
and hospital records and pathology reports. Table 1 
shows criteria for diagnosis of congestive heart failure. 
Congestive heart failure was diagnosed if at least two 
major criteria or one major and two minor criteria were 
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present. Minor criteria were acceptable only if they 
could not be attributed to another medical condition 
(such as pulmonary hypertension, chronic lung disease, 
cirrhosis, ascites, or the nephrotic syndrome) (29). 

The criteria used to identify participants with con- 
gestive heart failure in the Framingham Heart Study 
compare favorably to other clinically based criteria used 
to identify persons with congestive heart failure (30) and 
left ventricular systolic dysfunction (31). Mosterd and 
colleagues (30) reported that the Framingham Heart 
Study criteria were 100% sensitive and 78% specific for 
identifying persons with definite congestive heart failure 
as determined by clinical assessment by a cardiologist. 


Statistical Analysis 

Separate analyses were performed for men and 
women. Because men and women differed markedly in 
reported alcohol intake, level of alcohol consumption 
was categorized differently for each sex. Baseline risk 
factors were computed for each level of alcohol con- 
sumption. Age-adjusted and multivariable-adjusted haz- 
ard ratios for congestive heart failure were calculated by 
using Cox proportional hazards regression models (32), 
with pooled follow-up periods and reported alcohol in- 
take at original cohort examinations 12, 15, 17, 20, and 
22 and offspring cohort examinations 2, 4, and 5. Non- 
drinkers served as the reference group. The following 
covariates were included in the multivariable-adjusted 
models: age, smoking (cigarettes/d), body mass index, 
diabetes, valvular heart disease, HDL cholesterol level, 
and hypertension. The maximum duration of follow-up 
was 5 years. For participants attending consecutive ex- 
aminations that were fewer than 5 years apart (original 
cohort examinations 15 and 17, and 20 and 22 and 
offspring examinations 4 and 5), follow-up was censored 
at the time of the repeated examination (approximately 
4 years later). Participants who attended more than one 
index examination could contribute to multiple obser- 
vations periods. We used the Anderson—Gill model for 
multiple failure times (33) to account for the potential 
for clustering of observations by participant. 

Because the effect of alcohol consumption on devel- 
opment of congestive heart failure may be mediated 
through the effects of alcohol on hypertension or HDL 
cholesterol level, we performed secondary analyses using 
multivariable-adjusted models, with and without hyper- 
tension status and HDL cholesterol as covariates. To 
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Table 1. Criteria for Congestive Heart Failure* 


a 





Major criteria 

Paroxysmal nocturnal dyspnea 

Neck-vein distention 

Rales 

Radiographic cardiomegaly (increasing heart size on chest radiography) 

Acute pulmonary edema 

S, gallop 

increased central venous pressure (>16 cm H,O at right atrium) 

Hepatojugular reflux 

Pulmonary edema, visceral congestion, or cardiomegaly at autopsy 
Minor criteria 

Bilateral ankle edema 

Nocturnal cough 

Dyspnea on ordinary exertion 

Hepatomegaly 

Pleural effusion 

Decrease in vital capacity by one third from maximum recorded 

Tachycardia (heart rate = 120 beats/min) 





i 





* Congestive heart failure was diagnosed if at least two major criteria or one major 
and two minor criteria were met. 


determine the association between alcohol consumption 
and risk for congestive heart failure without interceding 
myocardial infarction, we calculated age-adjusted and 
multivariable-adjusted hazard ratios, censoring partici- 
pants at the time of myocardial infarction that occurred 
during follow-up. To adjust for differences in medical 
therapy across alcohol consumption categories, models 
were constructed that adjusted for medications taken at 
the index examination (aspirin, B-blockers, diuretics, 
calctum-channel blockers, and angiotensin-converting 
enzyme inhibitors) in addition to the covariates included 
in the model used for the primary analysis. For the final 
model, the proportional hazards assumption was tested 
and found to be appropriate. Analyses for length-selec- 
tion biases showed that from the earliest ascertainment 
of alcohol consumption in the Framingham Study until 
the period of the current primary analysis, heavy drink- 
ers were not at increased risk for congestive heart failure 
or death compared with nondrinkers. All statistical analyses 
were performed by using SAS statistical software (34). 


RESULTS 
Participants 

A total of 3498 men and 4188 women attended at 
least one baseline examination. We excluded 131 men 
and 217 women because of missing information on co- 
variates or failure to attend a follow-up examination. An 
additional 218 men and 245 women were excluded be- 
cause of missing information on alcohol consumption, 
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Table 2. Baseline Characteristics in Men, by Level of Alcohol Consumption* 





mmol/L (mg/dl) 5.2 + 1.0 (202.8 + 38.2) 


HDL cholesterol level, 
mmol/L (mg/dL) 


1.0 + 0.3 (39.5 + 10.2) 1.0 + 0.3 (40.4 + 10.8) 


Dlabetes, % 8.6 10.0 
Valvular heart disease, % 5.6 43 
Smoking status, % 

Never 33.1 26.8 

Former 47,4 51.1 

Current 19.5 22.1 
Cigarettes smoked dally, mt 23.8 + 14.4 25.3 + 13.8 
Alcohol Intake, drinks/wk 0 0 
Previous alcohol Intake, 

drinks/wkt 0 8.9 + 16.1 





5.4 + 1.0 (208.2 + 37.9) 


Charactertstic Alcohol Consumption 
Nondrinkers Former Drinkers 1-7 Drinks/wk 8-14 Drinks/wk 215 Drinks/wk 
Age, y 62.7 + 11,7 60.8 + 11.7 59.1 + 113 59.6 + 11.3 58.7 + 10.7 
Body mass Index, kg/m? 27.2 £4.3 27.3 + 4.1 27.3 + 3.7 27.2 + 3.6 27.2 + 3.7 
Hypertension, % 50.7 48.6 42.8 47.4 51.8 
Medications, % 
Aspirin 36.7 26.4 43.1 38.3 42.2 
Diuretics 12.6 15.6 11.9 12.7 15.0 
B-Blockers 9.0 8.6 72 8.1 9.0 
Cakium-channel blockers 6.6 6.4 4.4 33 33 
Angiotensin-converting 
enzyme Inhibitors 10.2 77 72 8.2 9.4 
Total cholesterol level, 


54+ 1.0 (210.0 +373) 5.5 + 0.9 (211.6 + 35.7) 5.5 + 0.9 (214.2 + 363) 


1.1 + 0.3 (42.3 + 10.9) 1.2 + 0.3 (46.4 + 12.2) 1.3 + 0.4 (48.8 + 13.9) 


7.1 5.6 6.4 
44 4.8 43 
295 21.8 16.0 
52.0 54.6 53.0 
185 23.6 31.0 
22.44 11.7 22.2 +4129 26.2 + 14.2 
3.6 + 2.1 11.1423 27.3 + 16.2 
64+7.8 125492 23.4 + 17.6 


* Dara with the plus/minus sign are the mean + SD. HDL = high-density lipoprotein. 


t Current smokers only. 


+ Reported alcohol consumption at an examination 6 to 10 years before the index examination. 


and 353 men and 233 women were excluded because of 
congestive heart failure or coronary heart disease at base- 
line, leaving 2796 men and 3493 women for analysis. 
Tables 2 and 3 show baseline characteristics of men and 
women, respectively. 


Alcohol Consumption and Risk for Congestive Heart 
Fallure 

In men, 99 cases of congestive heart failure occurred 
during 26 035 person-years of follow-up. In women, 
120 cases of congestive heart failure occurred during 
35 563 person-years of follow up. Table 4 shows the 
age-adjusted incidence of congestive heart failure in men 
and women, by level of alcohol consumption. 

Among men, risk for congestive heart failure was 
lower at all levels of alcohol consumption compared 
with nondrinkers after adjustment for age, smoking, 
body mass index, diabetes, valvular heart disease, and 
hypertension (Table 5). The hazard ratio for congestive 
heart failure was lowest among men who consumed 8 to 
14 drinks/wk. Among women, the age-adjusted risk for 
congestive heart failure was reduced among those who 
consumed 3 to 7 drinks/wk compared with nondrinkers 
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(Table 6), but after further adjustment for smoking, 
body mass index, diabetes, valvular heart disease, and 
hypertension, the association was only marginally statis- 
tically significant (P = 0.05). Further adjustment for 
medications used at the index examination (aspirin, 
B-blockers, diuretics, angiotensin-converting enzyme in- 
hibitors, and calcium-channel blockers) did not materi- 
ally change the results of the proportional hazards mod- 
els (data available from the authors on request). 

In secondary analysis, removal of hypertension from 
the proportional hazards models did not greatly change 
the observed hazard ratios in both men and women 
(data not shown). In men, addition of HDL cholesterol 
to the multivariable-adjusted model attenuated the asso- 
ciation between alcohol consumption and risk for con- 
gestive heart failure. However, risk for congestive heart 
failure remained significantly lower in men who consumed 
1 to 7 drinks/wk (P < 0.01)- or 8 to 14 drinks/wk 
(P = 0.03) compared with nondrinkers (Table 5). Risk 
for congestive heart failure did not significantly differ in 
former drinkers compared with nondrinkers among 
men (P = 0.2) or women (P > 0.2). 
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Table 3, Baseline Characteristics In Women, by Level of Alcohol Consumption* 











* Data with the plus/minus sign are the mean + SD. HDL = high-density lipoprotein. 


+ Current smokers only. 


+ Reported alcohol consumption at an examination 6 to 10 years before the index examination. 


Heavy Alcohol Consumption and Risk for Congestive 


Heart Failure 


In our sample, 23% of men consumed 15 
drinks/wk or more and 17% of women consumed 8 
drinks/wk or more. The risk for congestive heart failure 
in men who consumed 15 drinks/wk or more was lower 


Characteristic Alcohol Consumption 
Nondrinkers Former Drinkers 1-2 Drinks/wk 3-7 Drinks/wk 28 Drinks/wk 
Age, y 65.8 + 12.4 63.4 + 123 60.2 + 11.2 59.9 + 11.6 60.1 + 10.9 
Body mass index, kg/m? 269 + 5.5 26.5 +50 26.3 + 4.9 25.6 + 4.6 249443 
Hypertension, % 549 49.2 44.2 40.8 47.8 
Medications, % 
Aspirin 34.2 27.0 43.3 38.7 43.1 
Diuretics 24.8 24.4 19.6 16.6 20.4 
B-Blockers 8.7 73 6.7 6.4 71 
Cakcium-channel blockers 5.7 3.1 4.2 2.4 45 
Angiotensin-converting 
enzyme Inhibitors 7.5 5.9 5.1 5.8 6.1 
Total cholesterol level, 
mmol/L (mg/dl) 5.8 + 1.1 (223.3 + 42.9) 5.8 + 1.1 (225.5 + 41.5) 5.7 £ 1.1 (221.7 + 42.1) 5.7 + 1.0 220.0 + 40.2) 5.8 + 1,1 (226.0 + 42.5) 
HDL cholesterol level, 
mmol/L (mg/dt) 1.3 + 0.3 (51.3 + 13.5) 1.4 + 0.4 (53.2 + 15.0) 1.4 + 0.4 (54.6 + 14.2) 1.5 + 0.4 (57.9 + 15.4) 1.6 + 0.4 (62.5 + 16.9) 
Diabetes, % 9.6 7.4 6.0 7.6 6.6 
Valvular heart disease, % 8.1 6.2 4.8 4.7 6.0 
Smoking status, % 
Never 60.3 46.1 45.1 36.8 21.6 
Former 23.8 33.2 35.2 39.8 41.4 
Current 15.9 20.7 19.7 23.4 37.0 
Cigarettes smoked daily, nt 19.4 + 10.5 17.9 + 11.1 17.6 + 10.7 18.0 +113 19.8 + 11.3 
Alcohol Intake, drinks/wk 0 0 14+05 4941.6 145 +68 
Previous alcoho! Intake, 
drinks /wk+ 0 33453 25 +34 6.0 + 11.5 11.4% 82 


compared with nondrinkers after adjustment for age, 


smoking, body mass index, diabetes, valvular heart dis- 


ease, and hypertension (Table 5). Risk for congestive 
heart failure among women who consumed 8 drinks/wk 
or more was not increased compared with nondrinkers 


(Table 6). 


Table 4. Age-Adjusted incidence of Congestive Heart Fallure In Men and Women, by Level of Alcohol Consumption 








Men 
Nondrinkers 
Former drinkers 
1-7 drinks/wk 
8-14 drinks/wk 
2=15 drinks/wk 

Women 
Nondrinkers 
Former drinkers 
1-2 drinks/wk 
3-7 drinks/wk 
=8 drinks/wk 





All-Cause Congestive Heart Falture 


Congestive Heart Failure without Preceding 


Myocardial infarction 











Cases Follow-up Age-Adjusted Incidence Cases Follow-up Age-Adjusted Incidence 
t95% Cl) (95% CN 
n person-years eases/1000 person-years n person-years cases/ 1000 person-years 
24 2921 5.3 (3.7-8.8) 17 2869 4.7 (2.4-6.9) 
16 3254 4.5 (2.3-6.7) 10 3222 2.9 (1.1-4.7) 
27 9431 3.0 (1.9—4.1} 18 9341 2.0 (1.0-3.0) 
13 4450 2.9 (1.3-4.6) 11 4428 2.5 (1.0-4.0) 
19 5979 3.6 (1.9-5.2) 15 5942 2.9 (1.4-4.4) 
44 7733 4.1 (2.3-5.4) 30 7711 2.9 (1.8-4.0) 
29 6181 4.1 (2.6-5.6) 16 6151 2.3 (1.1-3.4) 
21 8753 2.7 (1.5-3.9) 20 8723 2.6 (1.4-3.7) 
41 6829 1.9 (0.8-3.1) 8 6815 1.4 (0.42.4) 
15 6067 3.4 (1.6-5.2) 11 6056 2.3 (0.8-3.7) 
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Table 5. Risk for Congestive Heart Failure In Men, by Level of Alcohol Consumption 





Hazard Ratio (95% Cl) 








Disease 
: Nondrinkers 
All-cause congestive heart failure 
Age-adjusted model 1.0 (referent) 
Multivarlable-adjusted model 1* 1.0 (referent) 
Multivarlable-adjusted model 2+ 4.0 (referent) 
Congestive heart fallure without 
preceding myocardial infarction 
Age-adjusted model 1.0 (referent) 
Multivariable-adjusted model 1* 1.0 (referent) 
Multivariable-adjusted model 2+ 1.0 (referent) 


Former Drinkers 1-7 Drinks/wk 8-14 Drinks/wk 215 Drinks/wk 
0.72 (0.38-1.37) 0.48 (0.27-0.83) 0.47 (0.24-0.93) 0.59 (0.32-1.08) 
0.63 (0.33-1.20) 0.44 (0.25-0.77) 0.41 (0.21-0.81) 0.53 (0.29-0.97) 
0.64 (0.34-1.22) 0.46 (0.27-0.81) 0.47 (0.24-0.94) 0.63 (0.34-1.19) 
0.65 (0.30-1.43) 0.45 (0.23-0.89) 0.57 (0.27-1.23) 0.66 (0.33-1.33) 
0.54 (0.25-1.20) 0.41 (0.21-0.79) 0.49 (0.23-1.05) 0.59 (0.29-1.20) 
0.55 (0.25~1.22) 0.43 (0.22-0.83) 0.56 (0.26-1.22) 0.75 (0.36-1.53) 











* Adjusted for age, smoking (number of cigarettes smoked per day), body mass index, diabetes, valvular heart disease, and hypertension. 
+ Adjusted for high-density lipoprotein cholesterol level in addition to variables included in model 1. 


In men who consumed 42 drinks/wk or more, 3 
cases of congestive heart failure occurred during 752 
person-years of follow-up. In women who consumed 28 
drinks/wk or more, 2 cases of congestive heart failure 
occurred during 364 person-years of follow-up. After 
adjustment for age, smoking, body mass index, diabetes, 
valvular heart disease, and hypertension, the hazard ratio 
for congestive heart failure was 0.6 (95% CI, 0.2 to 2.1) 
in men who consumed 42 drinks/wk or more and 2.0 
(CI, 0.5 to 8.7) in women who consumed 28 drinks/wk, 
compared with nondrinkers. 

In men, the age-adjusted incidence of death from 
noncardiovascular causes was 15.4 deaths/1000 person- 
years (CI, 11.3 to 19.6 deaths/1000 person-years) in 
nondrinkers and 10.9 deaths/1000 person-years (C1, 8.1 
to 13.8 deaths/1000 person-years) in men who con- 
sumed 15 drinks/wk or more. In women, the age- 
adjusted incidence of death from noncardiovascular 
causes was 9.3 deaths/1000 person-years (CI, 7.3 to 
11.2 deaths/1000 person-years) in nondrinkers and 10.0 


deaths/1000 person-years (CI, 6.8 to 13.1 deaths/1000 
person-years) in women who consumed 8 drinks/wk or 
more. 


Alcohol Consumption and Risk for Congestive Heart 
Fallure without Preceding Myocardial Infarction 

During follow-up, 162 myocardial infarctions oc- 
curred in men and 102 myocardial infarctions occurred 
in women. In men, 71 cases of congestive heart failure 
(72% of all cases) occurred without preceding myocar- 
dial infarction during 25 802 person-years. In women, 
85 cases of congestive heart failure (71% of all cases) 
occurred without preceding myocardial infarction dur- 
ing 35 456 person-years. Table 4 shows the age-adjusted 
incidence of congestive heart failure without preceding 
myocardial infarction in men and women, by level of 
alcohol consumption. 

Risk for congestive heart failure without preceding 
myocardial infarction was reduced among men who 


Table 6. Risk for Congestive Heart Faliure in Women, by Level of Alcohol Consumption 





Hazard Ratio (95% Cl) 








Disease 
Nondrinkers 
All-cause congestive heart fallure 
Age-adjusted model 1.0 (referent) 
Multivariable-adjusted model 1* 1.0 (referent) 
Multtivariable-adjusted model 2+ 4.0 (referent) 
Congestive heart fallure without 
preceding myocardial infarction 
Age-adjusted model 1.0 (referent) 
Multivariable-adjusted model 1* 1.0 (referent) 
Multivarlable-adjusted model 2t 1.0 (referent) 


Former Drinkers 


1.06 (0.66-1.70) 
1.11 (0.69-1.78)} 
1.15 (0.72-1.86) 


0.86 (0.47--1,59) 
0.91 (0.50-1.69) 
0.95 (0.51-4.75) 


1-2 Drinks/wk 


0.73 (0.43-1.24) 
0.77 (0.45~1.30) 
0.82 (0.48-1.39) 


0.98 (0.55~1.76) 
1.07 (0.60-1.90) 
1.13 (0.63-2.01) 


3-7 Drinks/wk 


0.49 (0.25-0.96) 
0.53 (0.27-1.03) 
0.60 (0.31-1.18) 


0.51 (0.23-1.11) 
0,55 (0.25-1.20) 
0.60 (0.27-1.33) 


28 Drinks/wk 


0.81 (0.45-1.48) 
0.80 (0.44—-1 46) 
4.04 (0.56-1.92) 


0.84 (0.41-1.70) 
0.83 (0.41-1.70) 
1.02 (0.49-2.10) 





* Adjusted for age, smoking (number of cigarettes smoked per day), body mass index, diabetes, valvular heart disease, and hypertension. 
+ Adjusted for high-density lipoprotein cholesterol level in addition to variables included in model 1. 








consumed 1 to 7 drinks/wk compared with nondrinkers 
after adjustment for multiple predictors of congestive 
heart failure, including HDL cholesterol level (Table 5). 
In women, no association was seen between alcohol con- 
sumption and risk for congestive heart failure without 
preceding myocardial infarction (Table 6). Men and 
women in the highest categories of alcohol consumption 
(215 drinks/wk and 28 drinks/wk, respectively) had 
no greater risk for congestive heart failure without pre- 
ceding myocardial infarction than did nondrinkers. 


DISCUSSION 

In our community-based sample, risk for congestive 
heart failure was lower among men at all levels of alco- 
hol consumption compared with nondrinkers, before 
and after adjustment for multiple predictors of conges- 
tive heart failure. The lowest hazard ratio for congestive 
heart failure was seen in men who consumed 8 to 14 
drinks/wk. The observed association between alcohol 
consumption and risk for congestive heart failure in men 
was not affected by adjustment for hypertension, but it 
was mildly attenuated by adjustment for HDL choles- 
terol. Among women, age-adjusted risk for congestive 
heart failure was lower among women who consumed 3 
to 7 drinks/wk than in nondrinkers. This association 
remained marginally statistically significant after adjust- 
ment for multiple predictors of congestive heart failure. 
No level of alcohol consumption in men or women was 
associated with increased risk for congestive heart failure. 


Alcohol Consumption and Left Ventricular Function 

Case series (1) and case-control studies (2, 3, 35) 
have found a high prevalence left ventricular dysfunc- 
tion among asymptomatic persons who consume large 
quantities of alcohol (>5 drinks/d). In community- 
based samples that consume less alcohol, cross-sectional 
studies have demonstrated only modest associations be- 
tween alcohol consumption and subclinical abnormali- 
ties of left ventricular structure and function (9, 36). In 
the Framingham Heart Study sample, Manolio and col- 
leagues found an association between alcohol consump- 
tion and echocardiographic left ventricular mass in men 
but not women (9). In men, alcohol intake was related 
to both left ventricular hypertrophy and left ventricular 
dilation, and this association was independent of systolic 


blood pressure. Kupari and Koskinen (36) studied the 
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effects of alcohol consumption on echocardiographic left 
ventricular function in 93 persons without coronary 
heart disease who were drawn randomly from the pop- 
ulation. Alcohol intake was not associated with left ven- 
tricular mass but was associated with increased left ven- 
tricular systolic dimension and reduced fractional 
shortening. 


Alcohol Consumption, Coronary Heart Disease, and 
Congestive Heart Failure 

Numerous large, prospective cohort studies have 
found that moderate alcohol consumption is associated 
with reduced risk for coronary heart disease and myo- 
cardial infarction (11-14). Myocardial infarction, in 
turn, is an important precursor of congestive heart fail- 
ure (15-18). Protective effects of moderate alcohol in- 
take against myocardial infarction may offset any poten- 
tial negative effect of alcohol on ventricular function. 
Consistent with this hypothesis, Cooper and associates 
(37) reported that light to moderate alcohol consump- 
tion was not associated with increased risk for congestive 
heart failure progression among patients with ischemic 
left ventricular systolic dysfunction, but it was associated 
with a trend toward increased risk for hospitalization for 
congestive heart failure in patients with nonischemic left 
ventricular systolic dysfunction. Thus, protective effects 
of alcohol consumption against coronary heart disease 
may account for the inverse association between alcohol 
consumption and congestive heart failure that we ob- 
served. 

Moderate alcohol consumption increases serum lev- 
els of HDL cholesterol (38). High-density lipoprotein 
cholesterol has been estimated to account for approxi- 
mately 50% of the protective effect of alcohol against 
coronary heart disease (39, 40). Adjustment for HDL 
cholesterol level in our study slightly attenuated the in- 
verse association between moderate alcohol consump- 
tion and risk for congestive heart failure in men. This 
suggests that part of the protective effect of alcohol 
against congestive heart failure may be related to an al- 
cohol-mediated increase in serum HDL cholesterol levels. 

If alcohol consumption protects against congestive 
heart failure primarily by preventing myocardial infarc- 
tion, the lower risk for congestive heart failure among 
drinkers would be expected to result from a lower risk 
for myocardial infarction. Conversely, risk for conges- 
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tive heart failure in the absence of myocardial infarction 
would be expected to be nearly the same among both 
drinkers and nondrinkers. To test this hypothesis, we 
repeated our analysis after censoring participants with 
interim myocardial infarction. We found that risk for 
congestive heart failure without preceding myocardial 
infarction was significantly reduced in men in the lowest 
alcohol intake category (1 to 7 drinks/wk) compared 
with nondrinkers. Relatively few end points were avail- 
able for this secondary analysis, and we had limited sta- 
tistical power. Nonetheless, for men in the highest 
drinking categories, the risk for congestive heart failure 
without preceding myocardial infarction was similar to 
those for all-cause congestive heart failure. Our data are 
consistent with those of previous reports (41) showing 
that a lower risk for myocardial infarction among drink- 
ers does not entirely explain the inverse association be- 
tween moderate alcohol consumption and risk for con- 
gestive heart failure. 


Heavy Alcohol Consumption and Risk for Congestive 
Heart Fallure 

Chronic, excessive alcohol consumption has been 
proposed as a major cause of cardiomyopathy in indus- 
trialized countries, such as the United States (42, 43). In 
our sample, 23% of men consumed 15 drinks/wk or 
more and 17% of women consumed 8 drinks/wk or 
more, levels of alcohol consumption that are considered 
by the National Institute of Alcohol Abuse and Alcohol- 
ism to constitute heavy drinking (25). At this level of 
alcohol consumption, we observed no increased risk for 
congestive heart failure compared with nondrinkers. In 
fact, among men who consumed 15 drinks/wk or more 
(mean alcohol consumption, 27.3 drinks/wk), the multi- 
variable-adjusted risk for congestive heart failure was sig- 
nificantly reduced compared with nondrinkers (hazard 
ratio, 0.52 [CI, 0.28 to 0.96]). This was particularly 
surprising, given that people may underreport alcohol 
consumption because of the social stigma associated 
with excessive drinking. 

It is possible that alcohol-mediated cardiomyopathy 
occurs only at higher levels of alcohol consumption than 
observed in our study sample, or that it may require 
coexisting malnutrition or genetic predisposition. In ad- 
dition, because heavy drinkers have increased mortality 


from cirrhosis, injuries, violence, suicide, and certain 


cancers (11), they may die before they clinically manifest 
alcohol-related cardiomyopathy. However, in our sam- 
ple, the age-adjusted incidence of deatk from noncardio- 
vascular causes in participants in the highest categories 
of alcohol consumption was similar to zhat in nondrink- 
ers, suggesting that our findings are not a result of an 
excess of deaths due to alcohol-relatec illnesses amon 

heavy drinkers. 


Alcohol Consumption, Hypertension, and Congestive 
Heart Failure 

Although heavy alcohol consumpton is an impor- 
tant cause of hypertension, moderate a.cohol consump- 
tion appears to have at most a modest effect on blood 
pressure (8, 44). In our study, controlling for hyperten- 
sion did not affect the inverse association between mod- 
erate alcohol consumption and risk for congestive heart 
failure, suggesting that alcohol intake at the levels ob- 
served in our study contributes little to hypertension- 
mediated myocardial dysfunction. At higher levels of 
consumption, protective effects of alcokol against coro- 
nary heart disease may be offset by alcohol-related hy- 


pertensive heart disease. 


Sex Differences in the Association of Alcohol 
Consumption and Congestive Heart Failure 

Among men, drinkers had a lower zisk for conges- 
tive heart failure than did nondrinkers. Although we 
observed a reduction in the age-adjusted risk for conges- 
tive heart failure among women who consumed 3 to 7 
drinks/wk compared with nondrinkers, this association 
was only marginally statistically significant after adjust- 
ment for multiple predictors of congestive heart failure. 

Some (45—47) but not all (36) studies have reported 
sex-related differences in the response of the myocar- 
dium to alcohol. Studies of alcoholic persons without 
overt cardiomyopathy (45, 46) have had conflicting re- 
sults regarding the differential effects of alcohol on ven- 
tricular function in men and women. Wu and colleagues 
(45) reported that subclinical abnormalities of ventricu- 
lar systolic function are more common in men than 
women at comparable levels of alcohol consumption. In 
contrast, Urbano-Marquez and colleagues (46) reported 
that women develop ventricular systolic dysfunction at 
lower levels of alcohol consumption compared with 
men, and Fernd4ndez-Sola and associates (47) found that 
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women develop alcoholic cardiomyopathy at a lower to- 
tal lifetime dose of alcohol compared with men. 

Data are sparse on sex-specific differences in tke as- 
sociation between alcohol consumption and risk for 
congestive heart failure at the more modest levels of 
alcohol intake commonly encountered in the commu- 
nity. In our study, the inverse association between alco- 
hol consumption and risk for congestive heart failure 
was less pronounced in women than men. It is possible 
that women are susceptible to alcohol-mediated ventric- 
ular dysfunction at relatively low levels of alcohol intake, 
thereby diminishing the potentially protective effects of 

alcohol against congestive heart failure. 


‘Limitations 

First, we relied on self-reporting of alcohol intake, 
which may result in misclassification of exposure status. 
‘Random misclassification would be expected to weaken 
the observed association of alcohol consumption with 
risk for congestive heart failure and bias our results to- 
ward the null. Alternatively, selective misclassification of 
heavy drinkers as nondrinkers may account for the in- 
creased risk for congestive heart failure seen among par- 
ticipants who reported no alcohol intake. This is un- 
likely, however, because we observed a positive 
association between alcohol consumption and HDL 
cholesterol level in both men and women, a finding that 
supports the rank-order validity of self-reported alcohol 
intake. Second, we did not adjust for drinking pattern 
and beverage type. Alcohol consumption patterns (for 
example, binge drinking versus regular alcohol con- 
sumption) and type of beverage consumed (beer, wine, 
or spirits) may affect risk for congestive heart failure 
independently of total alcohol intake. Third, alcoholic 
cardiomyopathy may occur at a relatively young age. If 
so, the heaviest drinkers may have developed congestive 
heart failure before entry into our study. Finally, non- 
drinkers, who served as the reference group in our study, 
may include both lifelong abstainers and former drink- 
ers. Former drinkers may be at increased risk for cardio- 
vascular disease relative to mild to moderate drinkers, 
potentially obscuring deleterious effects of alcohol con- 
sumption on risk for congestive heart failure. We at- 
tempted to account for this by using as our reference 
group only participants who reported consuming less 
than 1 drink/wk at both the index examination and an 


examination 6 to 10 years before the index examination. 
Risk for congestive heart failure in former drinkers did 
not differ significantly from that in nondrinkers in our 
study. 

Our findings should be interpreted with caution. 
We excluded persons with congestive heart failure at 
baseline, and our results therefore do not apply to per- 
sons with existing congestive heart failure. In addition, 
although we found no increase in risk for congestive 
heart failure among participants in the highest categories 
of alcohol intake, other studies have shown increased 
overall mortality due to alcohol-related illnesses among 
persons reporting similar levels of alcohol consumption 
(11). Recommendations by health professionals regard- 
ing alcohol consumption should take into account the 
overall health effects of alcohol. 

In conclusion, in our community-based sample, al- 
cohol was not associated with increased risk for conges- 
tive heart failure among persons with heavy alcohol con- 
sumption (=15 drinks/wk in men and =8 drinks/wk in 
women) and was associated with a lower risk for con- 
gestive heart failure when consumed in moderation. Ac- 
counting for the effects of alcohol on risk for myocardial 
infarction did not entirely explain the apparent protec- 
tive effects of alcohol against congestive heart failure. 
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Wis LIBITUM 


“They flee from me that sometime did me seek... ." 


—Thomas Wyatt 


The urban birds are in frantic flight again 

As they careen from roof to roof, alighting 

On the occasional lamppost, and then 
Regaining the flock for a fresh sighting. 

These birds that now are in such disarray 

Used to tarry and “take bread at my hand," 
Used to puff themselves up, parry and play, 
Their soft wings shaking, used to strut and stand. 
And now they flee, as swift as time itself 

And as fleeting—is it something in the air, 

A breath of winter urgency and stealth 

That stirs them so—ecstasy or despair? 

Now see them come to rest, like calming words 
After a death—these wings, these urban birds. 


George N. Braman, MD 
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The Effect of Controlled Drinking in Alcoholic Cardiomyopathy 


Josep Maria Nicolas, MD; Joaquim Fernandez-Sola, MD; Ramon Estruch, MD; Joan Carles Paré, MD; Emilio Sacanella, MD; 


Alvaro Urbano-Marquez, MD; and Emanuel Rubin, MD 


Background: Cardiomyopathy is a potentially fatal complication 
of alcohol abuse. In alcoholic persons who develop cardiac dys- 
function, abstinence is thought to be essential to halt further 
deterioration of cardiac contractility. Some evidence indicates that 
reducing alcohol intake may also be beneficial. 


Objective: To evaluate the effect of moderate “controlled” 
drinking on cardiac function in patients with alcoholic cardiomy- 
opathy. 


Design: 4-year prospective cohort study. 
Setting: A university hospital in Barcelona, Spain. 


Patients: 55 alcoholic men with cardiomyopathy who had been 
drinking a minimum of 100 g of ethanol per day for at least 10 
years. 


Measurements: Evaluation of ethanol intake and nutrition, clin- 
ical assessment of cardiac status, and sequential echocardiography 
and radionuclide cardiac angiography. 


Results: After the first year of evaluation, all patients with car- 


diomyopathy who abstained from alcoholic beverages demon- 
strated significant improvement in left ventricular function (aver- 
age increase in left ventricular ejection fraction, 0.131 [95% Cl, 
0.069 to 0.193]). Patients who drank 20 to 60 g of ethanol per 
day showed a comparable mean improvement of 0.125 (CI, 0.082 
to 0.168). In contrast, left ventricular ejection fraction deteriorated 
further in most patients who continued to abuse alcohol (>80 
g/d). After 4 years, left ventricular ejection fraction had continued 
to improve in both abstinent patients and those who controlled 
their drinking. Ten patients who had continued to consume more 
than 80 g of ethanol per day died during the study. 


Conclusion: In patients with alcoholic cardiomyopathy, both 
abstinence and controlled drinking of up to 60 g of ethanol per 
day (four standard drinks) were comparably effective in promoting 
improvement in cardiac function. 


Ann Intern Med. 2002;136:192-200. www.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 


See related article on pp 181-191 and editorial comment on pp 247-249. 





Icoholic cardiomyopathy is a complication of long- 

standing alcohol abuse and is related to a person’s 
total lifetime dose of ethanol (1, 2). The malady is not 
uncommon; in developed countries, it accounts for 3% 
to 40% of all cases of dilated cardiomyopathy (3-6). In 
our previous studies, one third of asymptomatic alco- 
holic persons showed some evidence of cardiac dysfunc- 
tion (1, 2, 7). Although the natural course of chronic 
alcoholic cardiomyopathy is not precisely defined, absti- 
nence from alcohol has been reported to improve car- 
diac function, or at least halt its deterioration (8—10). 

The treatment of alcoholic cardiomyopathy is gen- 
erally assumed to require abstinence (11), and any fur- 
ther alcohol intake is thought to be deleterious. Yet ab- 
stinence is not always possible, and a sizable proportion 
of persons treated for alcoholism report that they are 
able to drink moderately (12). We therefore designed a 
4-year prospective cohort study of patients with alco- 
holic cardiomyopathy. Although total abstinence was 
urged for all patients at the initial interview and on 
subsequent occasions, fewer than one third stopped 
drinking completely. A similar number maintained a 
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controlled drinking pattern, and the remainder contin- 
ued to abuse alcohol. We evaluated the effect of “con- 
trolled” drinking, defined as a daily intake of 20 to 60 g 
of alcohol per day (one to four standard drinks), in 
patients with alcoholic cardiomyopathy. 


METHODS 
Patient Selection 

All patients were younger than 60 years of age and 
reported consuming more than 100 g of ethanol per day 
for at least 10 years. Over a 6-year period, 51 alcoholic 
patients were admitted to the cardiology unit or the 
emergency department of Hospital Clinic, Barcelona, 
Spain, with signs or symptoms of heart failure (New 
York Heart Association [NYHA] functional class If to 
IV) (13), left ventricular ejection fraction of 0.5 or less, 
and no evidence of any heart disease other than dilated 
cardiomyopathy. Alcoholic cardiomyopathy was diag- 
nosed in all of these patients, and they were consecu- 
tively recruited for the study. Fifteen patients who pre- 
sented to the outpatient alcoholism unit during the 
same period for assistance in terminating their depen- 





dence on alcohol, displayed cardiac enlargement on ra- 
diography, and were found to have alcoholic cardiomy- 
opathy (left ventricular ejection fraction < 0.5) were 
also included in the study. The cardiothoracic index was 
abnormally large in all patients (=0.5). In addition, all 
but 4 of the patients had an end-diastolic diameter 
greater than 2 standard deviations above that of a group 
of healthy volunteers. 

Of the 66 alcoholic persons initially evaluated, 11 
were excluded. Five had severe withdrawal symptoms, | 
reported cocaine use, and 1 was infected with HIV. Two 
patients with evidence of coronary artery disease were 
not considered good candidates for the study. Two pa- 
tients had such severe alcoholic cardiomyopathy (ejec- 
tion fraction < 0.1) that they died shortly after admis- 
sion. Thus, a total of 55 patients with alcoholic 
cardiomyopathy remained in the study. No patients ob- 
jected to inclusion, and all gave informed consent for 
the various procedures. The Institutional Review Board 
of Hospital Clinic approved the study protocol. 

All patients were white men of Spanish descent who 
lived with their families in or around Barcelona and had 
histories of stable employment. Most were skilled labor- 
ers or office workers, and none were indigent. As part of 
our standardized program designed to terminate depen- 
dence on alcohol, all patients were repeatedly urged to 
become abstinent. The proportion of patients who 
stopped drinking was similar to that reported by others 
(12, 14). 

To assess the normal variability of cardiac function 
over time, we also evaluated 10 healthy men (median 
age, 45 years [range, 35 to 45 years]) who reported 
drinking less than 20 g of ethanol per day. It is impor- 
tant to note that alcoholic beverages are part of Spanish 
culture and that total abstention from alcohol is uncom- 
mon. The controls were studied at the beginning and 
end of the study in the same manner as the men with 
alcoholism. 


Clinical Studies 

One of two physicians obtained a detailed history of 
ethanol intake for each patient using repeated interviews 
and a validated structured questionnaire (15, 16). In our 
experience, intra- and interobserver reliability of this 
type of assessment are greater than 90%. Data were con- 
firmed by consultation with family members. Minor dis- 
crepancies in alcohol intake were found in five cases 
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(9%), which were resolved by further consultation with 
the patients and their families. Frequency and amount 
of daily ethanol intake since patients began drinking 
habitually were recorded. Life events, such as marriage, 
military service, and work posts, were used as “anchor 
points” to help recollection (time-line follow-back 
method [15]). The total lifetime dose of ethanol was 
estimated by multiplying the amount of ethanol con- 
sumed per day by the number of years of each alcohol 
intake period multiplied by 365 and adding the total 
amounts ingested during these different periods (1, 7). 
Withdrawal symptoms were evaluated according to the 
Clinical Institute for Withdrawal Assessment Scale (17). 


Laboratory and Nutritional Studies 

Blood samples for laboratory tests were obtained the 
day after admission. Overall nutrition was assessed in 
terms of the proportion of actual weight to ideal weight. 
The lean body mass and muscular area of the arm were 
calculated from the circumference of the upper non- 
dominant arm and the thickness of the tricipital skin 
fold, respectively. The fatty area of the arm, calculated 
from the thickness of the tricipital fold, was considered 
indicative of total body fat (1, 18). Body mass index was 
determined as the body weight relative to the square of 
the body height (kg/m). Patients were considered to 
have caloric malnutrition if their body weight was less 
than 80% of their ideal weight or if the calculated lean 
body mass was more than 10% below the control value. 
Protein malnutrition was diagnosed when patients had 
abnormally low values for three of the following: hemo- 
globin, lymphocyte count, total protein level, albumin 
level, prealbumin level, retinol-binding protein level, or 
transferrin level (18, 19). Hepatic ultrasonography was 
performed in all patients. Percutaneous needle biopsies 
of the liver were performed when serum aminotransfer- 
ase levels remained elevated to more than twice the nor- 
mal values for more than 2 months or when ultrasonog- 
raphy showed liver abnormalities. 


Cardiac Studies 

Past and present signs and symptoms of heart failure 
were evaluated, and NYHA functional class was deter- 
mined according to the Goldman activity scale (13). 
Three days after admission, when results of tests for 
blood alcohol were uniformly negative, chest radiogra- 
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Table 1. Baseline Epidemiologic, Nutritional, and Clinical 
Characteristics of 55 Alcoholic Men with Cardiomyopathy* 





Characteristic Value 
Age, y 48.1 +73 
Daily ethanol intake, g 208 + 56 
Duration of alcoholism, y 26.6 + 7.3 
Lifetime dose of ethanol, kg/kg body of weight 26.1 + 8.1 
Proportion of ideal body weight, % 101.7 + 17.6 
Lean body mass, kg 513445 
Body mass index, kg/m? 24.2246 
Tricipital skin fold, mm 19.8 + 5.9 
Fat area of the arm, cm? 11.0 = 5.1 
Hemoglobin level, g/L 141 2 15 
Lymphocyte count, x70% cells/L 1881 + 661 
Total protein level, g/L 70.8 + 7.3 
Albumin level, g/L 40.8 + 6.6 
Prealbumin level, mg/dL 26.4 + 11.0 
Retinol-binding protein level, mg/dL 5222.2 
Transferrin level, mg/dl 250 + 51 
NYHA functional class, n (%) 

Class | 11 (20) 

Class Ji 13 (24) 

Class H 18 (32) 

Class IV 13 24) 
Cardiothoracic index 0.53 + 0.02 





Mc ae ae a fe eS ree 
* Data expressed with a plus/minus sign are the mean + SD. NYHA = New York 
Heart Association. 


phy, conventional electrocardiography, bidimensional 
echocardiography (Toshiba SS-10 instrument, Otawara, 
Japan), and technetium-99 radionuclide angiocardio- 
graphy (Picker-Dyna 4-15 gamma-camera, Haifer, Is- 
rael) were performed. End-diastolic and end-systolic di- 
ameters, the shortening fraction, and the mass of the left 
ventricle were measured according to the standards of 
the American Society of Echocardiography (20). Values 
for left ventricular ejection fraction were obtained by 
using isotopic angiography, which is reported to be a 
reliable method (1, 2, 21). The personnel who per- 
formed and evaluated these tests had no knowledge of 
the alcoholic history of the patients. To rule out isch- 
emic heart disease, patients underwent a treadmill elec- 
trocardiographic test. 

At the end of the first year and annually thereafter 
for up to 4 years, interviews, laboratory tests, and clini- 
cal examinations were repeated for all patients. Ethanol 
consumption, pharmacologic treatment, and incidental 
disease were recorded at each interview. At the end of 
the first year of follow-up, patients were classified into 
one of four groups according to level of alcohol con- 
sumption: 1) complete abstinence; 2) controlled drink- 
ing of 20 to 60 g of ethanol per day, a range commonly 
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accepted as moderate (22); 3) an indeterminate range of 
60 to 80 g of ethanol per day; and 4) alcohol abuse, 
defined as more than 80 g of ethanol per day. For pa- 
tients who died during follow-up, death was classified as 
cardiologic or noncardiologic. 


Statistical Analysis 

We used standard statistical methods from the SPSS 
Statistical Analysis System, version 9.0 (SPSS, Inc., Chi- 
cago, Illinois) (23). In each group of patients, we used 
the paired test when comparing variables from differ- 
ent time periods. 


Role of the Funding Sources 

The funding sources had no role in the design, analy- 
sis, or interpretation of the study or in the decision to 
submit the results for publication. 


RESULTS 
Clinical Characteristics 

Patients with alcoholic cardiomyopathy ranged in 
age from 31 to 59 years. Alcoholic beverages were gen- 
erally consumed continuously as part of everyday life, 
and no binge drinking was reported. Patients most often 
drank wine, beer, or brandy and less frequently drank 
anisette, whiskey, or gin. The mean daily ethanol intake 
was 208 g (range, 100 to 310 g) over 26.6 years (Table 
1). The mean total lifetime dose of ethanol (26.1 ke/kg 
of body weight [range, 12 to 42 ke/kg]) was similar to 
that observed in previous studies (1, 2). Most of the 
patients (75%) had smoked one to two packs of ciga- 
rettes per day since the second decade of their lives. 
None of the patients used illicit drugs. 


Nutritional Status and Laboratory Data 

Nutritional and laboratory variables are shown in 
Table 1. Six patients exhibited mild caloric malnutri- 
tion, and 4 had slight protein malnutrition. Of the 28 
patients who had liver biopsy, 3 had normal livers, 17 
had cirrhosis, 6 had fatty liver, and 2 had mild alcoholic 
hepatitis. Among the 17 patients with cirrhosis, 6 had 
hepatitis C virus antibodies and 1 had antibodies against 
hepatitis B virus but was negative for surface antigen. 
None of the patients had signs or symptoms of liver 
failure; all were categorized as class A by Child-Pugh 
classification (24). 


www.annals.org 





Initial Cardiac Status 

At study entry, 24 patients were classified as NYHA 
functional class I to II and 31 were classified as class III 
to IV (Table 1). Electrocardiographic studies showed 
atrial fibrillation in 14 patients, conduction defects in 
12, and premature ventricular contractions in 17. All 
patients had abnormally elevated end-diastolic and end- 
systolic diameters and left ventricular mass. They also 
had abnormally low left ventricular shortening fractions 
and ejection fractions (Table 2). All patients were nor- 
motensive (mean blood pressure [+SD], 127 + 14/ 
77 +14 mm Hg). During the study, patients were 
treated according to NYHA functional class. In addition 
to ethanol abstinence, we recommended a dietary so- 
dium intake of less than 100 mmol/d for all patients. 
Patients who had NYHA class II to IV disease (n = 44) 
were treated with an angiotensin-converting enzyme in- 
hibitor (captopril, 25 to 50 mg three times per day) 
according to individual tolerance. In addition, 18 pa- 
tients who had NYHA class III to IV disease and pre- 
sented with congestive heart failure received furosemide 
(20 to 40 mg twice per day) and spironolactone (25 to 
50 mg/d). Eleven patients with atrial fibrillation also 
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Table 2. Left Ventricular Function at Study Entry in 
Patients with Alcoholic Cardiomyopathy and in 
Healthy Volunteers* 





Variable Patients with Healthy 
Alcoholic Volunteers 
Cardiomyopathy (n = 10) 
(n = 55) 
End-diastolic diameter, mm 62.2 + 8.9 48.0 + 1.9 
End-diastolic diameter index, mm/m? 33.9452 ELEN 
End-systolic diameter, mm 45.8 + 11.3 30.3 + 4.2 
End-systolic diameter index, mm/m? 24.9 + 5.9 17.4 + 2.4 
Shortening fraction, % 26.5 + 8.2 38:2. £ 7:2 
Left ventricular mass, g 280 + 99 183 + 36 
Left ventricular mass index, g/m? 153 £51 106 + 22 
Ejection fraction 0.393 + 0.113 0.667 + 0.049 








* Data are expressed as the mean + SD. End-diastolic and end-systolic diameters, 
shortening fraction, and left ventricular mass were measured according to the 
standards of the American Society of Echocardiography (20). Left ventricular ejec- 
tion fraction was obtained by isotopic angiography. 


received digoxin (0.25 mg/d). No patient was treated 
with B-blockers or hydralazine during the study. 


First-Year Follow-up Studies 
Ethanol Consumption 

During the first year of the study, 17 patients 
stopped drinking entirely, 15 reduced their ethanol in- 


Figure. Changes in left ventricular ejection fraction in patients with alcoholic cardiomyopathy, according to daily 


ethanol intake during the first year of the study. 
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Table 3. Changes in Cardiac Function at 1-Year Follow-up, according to Alcohol Consumption” 





Variable 


Baseline 1 Year 





Abstinent (n = 17) 


Mean Difference 


Baseline 


1 Year 


20 to 60 g of Ethanol per Day (n = 15) 


Mean Difference 


(95% Cl) (95% Cl) 

End-diastolic diameter, mm 60.8 + 11.4 56.7 + 6.8t -4.1 (~7.6 to ~0.6) 63.0 + 8.5 59.4 + 7.8t ~3.5(~5.6 to ~1.4) 
End-diastolic diameter index, mm/m? 32.9 + 6.1 30.7 + 3.4t -2.2 (-4.1 to ~0.3) 33.1249 31.2 + 4.5} -1.8 (-2.9 to -0.7) 
End-systolic diameter, mm 44.2 + 11.8 38.9 = 4.6t -5,3 (~10.1 to -0.5) 48.24 11.7 42.8 + 9.6t ~§.3 (-8.5 to —2.8) 
End-systolic diameter index, mm/m? 23.9 + 6.0 21.0 + 2.5t -2.9 (-5.4 to -0.3) 25.2 + 5.8 22.4 + 49t -2.7 (-4.4 to — 1.0) 
Shortening fraction, % 273274 30.7 + 5.0t 3.3 (0.2 to 6.5) 24.2 + 10.8 29.9 £ 6.7t 5.2 (1.4 to 8.9) 

Left ventricular mass, g 280 + 108 248 + 60 -32 (68.5 to 4.5) 293 + 80 261 + 59 -32 (~ 66.3 to 2.3) 
Left ventricular mass index, g/m? 151 + 56 134 + 28t -20 (-39.5 to ~0.4) 153 + 39 136 + 30t ~ 17 (-34.2 to 0.1) 
Ejection fraction 0.394 + 0.135 0.525 + 0.068§ 0.131 (0.069 to 0.193) 0.374 + 0.127 0.499 2 0.107§ 0.125 (0.082 to 0.168) 





* Data expressed with a plus/minus sign are the mean + SD. 

+ P< 0.05 when compared with baseline for each group (paired tetest). 
+ P< 0.01 when compared with baseline for each group (paired stest). 
§ P< 0.001 when compared with baseline for each group (paired test). 


take to 20 to 60 g/d, 7 consumed 61 to 80 g/d, and 16 
continued to drink more than 80 g/d. The level of eth- 
anol consumption remained stable during the first year. 
Since alcoholic persons do not tend to exaggerate and 
often underreport the amount they continue to drink, 
we consider these reports to be minimal estimates. This 
modification of ethanol intake was similar to that ob- 
served in other studies (12, 14) and correlated with 
changes in y-glutamyl transpeptidase levels. Even pa- 
tients who continued to drink heavily reduced their 
alcohol consumption substantially. Among these who 
persisted in consuming more than 80 g of ethanol per 
day, the mean daily intake (+SD) decreased from 
221 + 51 gto 150 + 38 g in the first year of follow-up. 
Nutritional, caloric, and protein variables did not differ 
at baseline among the four groups. 


Cardiac Studies 

Baseline cardiac status and therapy during the first 
year of follow-up were similar among the four groups of 
patients. During the first year of follow-up, 7 of the 17 
patients who abstained from alcohol received only cap- 
topril and 6 were treated with captopril plus diuretics. 
Of the 15 patients who controlled their ethanol intake, 
6 were treated with captopril and 6 were given captopril 
plus diuretics. In the group of patients who consumed 
61 to 80 g of ethanol per day, 6 received treatment with 
captopril, 1 of them in addition to diuretics. Eight pa- 
tients who continued drinking more than 80 g/d were 
treated with captopril, and 5 received captopril plus di- 
uretics. Two patients who drank 60 to 80 g of ethanol 
per day and 3 patients in each of the other groups were 
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treated with digoxin. All patients adhered to recom- 
mended drug regimens during the first year of follow- 
up, and no patients died during this period. 

By the end of first year of follow-up, left ventricular 
function improved in all abstinent patients (mean in- 
crease in left ventricular ejection fraction, 0.131 [C1, 
0.069 to 0.193]) (Table 3, Figure). The most important 
and unexpected finding was related to moderate or 
“controlled” alcohol consumption, defined as 20 to 60 
g/d (22). Cardiac contractility improved in all 15 pa- 
tients with alcoholic cardiomyopathy who controlled 
their alcohol consumption. The mean increase in left 
ventricular ejection fraction was 0.125 (CI, 0.082 to 
0.168), which is close to the increase seen in patients 
who abstained from alcohol (Table 3). Patients who 
drank at an intermediate level, defined as 61 to 80 g/d, 
had mixed results. As expected, left ventricular ejection 
fraction deteriorated further in most patients who con- 
tinued to abuse alcohol (>80 g/d) (mean decrease, 
—0.038 [Cl, —0.001 to —0.075]). Of interest, in this 
group, 4 patients who continued to drink heavily but 
had reduced their alcohol intake by approximately 50% 
actually demonstrated a functional improvement. End- 
diastolic and end-systolic diameters, left ventricular 
mass, and the shortening fraction also improved in pa- 
tients who abstained from alcohol and those who drank 
moderately (Table 3). Indices of left ventricular func- 
tion remained unchanged in healthy volunteers during 
the follow-up period. 

As reported elsewhere (1, 25), age, nutrition, and 
the presence of cirrhosis did not influence the changes in 
functional measures. No significant changes in blood 
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Table 3—Continued 
61 to 80 g of Ethanol per Day (n = 7) 
Baseline 4 Year Mean Difference 
{95% Cl) 
63.1 + 4.5 61.5 + 3.3 —1.6 (—4.7 to 1.4) 
33.4+3.8 32.5 + 2.3 —0.9 (-2.5 to 0.6) 
46.0 + 7.1 443 +65 —1.6 (—5.3 to 2.0) 
24.3 + 3.8 23.3 + 2.6 —0.9 (—2.9 to 0.9) 
27.1269 28.3 + 7.2 1.1 (—3.3 to 5.6) 
285 + 63 285 + 60 0 (—34.2 to 34.2 
152 + 42 151 + 34 —1.4 (—19.4 to 16.9 
0.41 + 0.07 0.467 + 0.089 0.057 (0.037 to 0.751) 


>80 g of Ethanol per Day (n = 16) 





Baseline 4 Year Mean Difference 
(95% CI) 
62.3 + 8.9 61.0 + 11.9 —1.3 (—3.7 to 1.1) 
372+6.0 36.4275 —0.8 (—2.3 to 0.7) 
45.5 + 13.3 46.6 + 14.3 1.0 (-1.1 to 3.1) 
272+ 8,3 279 + 8.9 0.7 (—0.6 to 2.0) 
24.3 + 8.2 25.0 + 9.2 0.6 (—1.6 to 2.8) 
268 + 84 260 + 79 —8 (—46.9 to 30.9) 
159 + 50 155 £ 47 —4 (—25,3 to 17.3) 
0.403 + 0.094 0.365 + 0.128t —0.038 (—0.075 to -0.001) 





pressure were detected during the study. At the end of 
the first year of follow-up, NYHA functional class had 
improved in 9 patients who abstained from alcchol, 8 
who reduced their ethanol intake to 20 to 60 g/d, 2 who 
consumed 61 to 80 g/d, and 2 who continued to drank 
heavily. Conversely, NYHA functional class worsened in 
1 patient who drank 70 g/d and 4 patients who contin- 
ued to drink heavily. We adjusted therapy according to 
NYHA functional class and the presence of congestive 
heart failure, as described earlier. Digoxin was with- 
drawn in 3 patients whose atrial fibrillation was reversed. 


Long-Term Follow-up Studies 

Patients were studied for 3 years after the initial 
1-year follow-up. Left ventricular ejection fraction wors- 
ened in 6 alcoholic patients who were abstinent during 
the first year of the study but then relapsed and con- 


sumed more than 80 g of ethanol per day (mean de- 
crease, 18.4% [CI, 9.9% to 26.9%]; P= 0.007). In 
contrast, left ventricular ejection fraction improved in 5 
patients who drank more than 80 g/d for the first year 
and then became abstinent (mean increase, 13.2% [CI, 
3.2% to 23.1%]; P = 0.006). Patients who drank 60 to 
80 g of ethanol per day during follow-up tended to 
show a deterioration in left ventricular ejection fraction 
and a progressive increase in end-diastolic and end- 
systolic diameters. As expected, cardiac function de- 
creased substantially in most patients who continued to 
drink more than 80 g of ethanol per day. 

Because controlled drinking proved to be an effec- 
tive way to improve left ventricular function during the 
first year, we examined whether such improvement was 
maintained during long-term follow-up (Table 4). 
Twelve alcoholic patients remained in the controlled 


Table 4. Cardiac Function In Healthy Volunteers and in Alcoholic Patients with Cardiomyopathy Who 


Drank Moderately* 





Healthy Volunteers (n = 10) 


Patients Consuming 20 to 60 g of Ethanol per Day (n = 12) 














4 Year 4 Years 

End-dlastollc dlameter, mm 57.6458 55.0 +4.2t 
End-diastolic dlameter index, mm/m? 31.3 +3.4 29.9 +2.8t 
End-systolic dlameter, mm 38.1 + 3.9 36.8 +3.9 
End-systolic diameter Index, mm/m? 20.7 + 2.2 20.0.4 1.9 
Shortening fraction, % 33.0 + 5.0 34.6 + 2.6 
Left ventricular mass, g 241 + 32 248 + 40 
Left ventricular mass Index, g/m” 130 + 19 133 + 22 
Ejection fraction 0.52 + 0.063 0.619 + 0.065t 





* Data expressed with a plus/minus sign are the mean + SD. 
t P< 0.01 when compared with 1-year values for each group (paired t-test). 


0.096 (0.044 to 0.149) 


Mean DHference 1 Year 4 Years Mean Difference 

(95% Cl) (95% Ch 

—2.6 (-4.2 to -0.9) 60.3 + 9.3 60.6 + 11.0 0.3 (—3.5 to 4.1) 

—1.4 (—2.3 to ~0.4) 31.7 +55 31.8 + 5.8 0.1 (—1.8 to 2.0) 

—1.2 (—3.2 to 0.7) 44.2 £ 10.5 472 +12.4 3 (—0.8 to 6.8) 

—0.6 (—1.6 to 0.4) 22.8 + 6.1 24.3 + 6.4 1.4 (0.5 to 3.4) 

1.6 (—1.7 to 5.0) 29.0 + 6.7 25.4 +68 —3.6 (—7.0 to —0.1) 

7 (-8.5 to 22.6) 276 + 47 287 + 77 11 (~28.3 to 51.7) 
3 (-8.4 to 14.4) 143 + 27 147 + 34 4 (-15.8 to 24.8) 


0.474 + 0.105 0.515 +0.103t 0.041 (0.012 to 0.068) 
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drinking group (20 to 60 g/d) for 3 additional years. OF 
these, left ventricular ejection fraction remained stable 
or improved further in 11 (mean increase, 0:041 [CI, 
0.012 to 0.068]) and decreased by 0.02 in 1. This ad- 
ditional improvement in left ventricular ejection frac- 
tion was somewhat less than that observed in che long- 
term abstainers (mean increase, 0.096 [CI, 0.044 to 
0.149]). At the end of the study, 2 patients who drank 
moderately but none of the patients who abstained con- 
tinued to receive furosemide and captopril. After the 
4-year study was completed, patients were follewed for 
additional periods of 2 to 8 years. During this time, no 
patients had myocardial infarction or developec angina. 


Mortality 

No patients died in the first year of the study. Ten 
patients, all of whom continued to consume mere than 
80 g of ethanol per day after the first year of follow-up, 
died during the study. Seven patients died of emd-stage 
heart disease, and 3 patients died of noncardiac diseases 
(hepatic failure, lung cancer, and pneumonia). Those 
who died of cardiac causes tended to show greater end- 
diastolic and end-systolic baseline indices and exhibited 
a progressive decrease in left ventricular ejection fraction 
and an increase in end-diastolic diameter. 


DISCUSSION 

It is generally agreed that the functional and mor- 
phologic characteristics of alcoholic cardiomyopathy do 
not differ from those of idiopathic dilated cardicmyop- 
athy (26, 27). The diagnosis relies on the absence of 
known causes of dilated cardiomyopathy, the ideatifica- 
tion of excessive ethanol consumption, and an improve- 
ment in cardiac function after abstention from alcoholic 
beverages. As we (1-3) and others (28-32) have previ- 
ously observed, long-term alcohol abuse leads to impair- 
ment of left ventricular function. In evaluations of alco- 
hol-induced tissue damage, studies of the heart oifer an 
advantage over those of other organs since the assess- 
ment of contractile function is a quantitative measure. 

In our current study, cardiac function improved in 
all abstinent patients and deteriorated in a large propor- 
tion of those who did not change their drinking pat- 
terns. Contributory factors other than ethanol, such as 
differences in drug treatment during the study, were 
excluded. Compensated liver disease itself does net ad- 
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versely influence cardiac function (25). No patients de- 
veloped hypertension, and no evidence of ischemic heart 
disease was seen. We have followed more than 300 al- 
coholic patients for up to 10 years and have observed 
only 1 myocardial infarction and 1 case of angina. This 
situation probably reflects the protective effect of alco- 
hol consumption on coronary artery disease (33). 

Demakis and colleagues (10) showed that absten- 
tion from alcohol is associated with a more favorable 
clinical course in patients with alcoholic cardiomyopa- 
thy. In a more recent study, Guillo and associates (34) 
concluded that left ventricular ejection fraction im- 
proves in alcoholic persons with NYHA class IV heart 
failure if complete abstinence is accomplished. Perhaps 
because most of our patients consumed alcoholic bever- 
ages during the entire day and with meals rather than in 
patterns of binge drinking, more than a quarter chose to 
limit ethanol intake to 20 to 60 g/d rather than abstain 
completely. Of interest, after 1 year in the study, pa- 
tients who limited their ethanol intake showed improve- 
ments in left ventricular function similar to those in 
patients who abstained. The left ventricular mass index 
at baseline was significantly higher in alcoholic patients 
than in the healthy volunteers, a finding similar to that 
in previous studies (1, 3, 28). Patients who abstained 
from alcohol and those who controlled their drinking 
both experienced a regression of left ventricular hyper- 
trophy, a situation reminiscent of that observed after the 
control of hypertension (35) or the replacement of dam- 
aged heart valves (36). By the end of the study, left 
ventricular ejection fraction had remained stable or im- 
proved in almost all patients who controlled their drink- 
ing. No cardiac deaths were recorded among alcoholic 
patients who reduced their alcohol intake to a moderate 
level, whereas the total cardiac mortality rate was 41% 
after 5 years in those who continued to abuse alcohol 
(>80 g of ethanol per day). Survival analysis comparing 
the different groups was limited by the number of cases, 
individual drinking patterns, and duration of follow-up. 
Although continued ethanol abuse usually had a delete- 
rious effect on cardiac function, we noted that cardiac 
function actually improved in several alcoholic patients 
who continued to consume more than 80 g of ethanol 
per day. Each of these patients had reduced his previous 
alcohol intake by more than 50%. 

Our data provide preliminary evidence of a thresh- 
old for alcohol consumption, probably about 60 g/d 
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(about four standard drinks), below which no damage is 
inflicted on the myocardium. A similar threshold has 
been suggested for alcoholic myopathy (37, 38) and al- 
coholic liver disease (39). Thus, in clinical practice, 
when cardiac function deteriorates in a presumably ab- 
stinent or near-abstinent alcoholic patient, the patient 
probably has another medical condition or is not being 
truthful about his or her alcohol consumption. It is 
noteworthy that not all patients with chronic alcohol- 
ism, even those who drink particularly large amounts of 
ethanol, develop cardiac dysfunction. A genetic compo- 
nent has been documented for idiopathic dilated cardio- 
myopathy (26), and we recently obtained preliminary 
evidence of a similar familial tendency in alcoholic car- 
diomyopathy (Unpublished data). Our current results, 
which show left ventricular improvement in alcoholic 
patients with dilated cardiomyopathy who converted to 
moderate drinking, should not be extrapolated to pa- 
tients with other types of left ventricular dysfunction 
regardless of whether they have heart failure. 

In summary, left ventricular function improved 
considerably in patients with alcoholic cardiomyopathy 
who achieved abstinence and to a similar extent in those 
who controlled their alcohol consumption. A larger 
study is needed to demonstrate key differences between 
groups (for example, whether patients who drink mod- 
erately survive longer than those who drink heavily). A 
management strategy recommending continued use of 
alcohol at a reduced level (as opposed to total absti- 
nence) was not evaluated and cannot yet be advacated. 
Abstinence remains the cornerstone of any alcohol treat- 
ment program and continues to be recommended to all 
alcoholic patients with dilated cardiomyopathy. 
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Dietary Patterns and Risk for Type 2 Diabetes Mellitus in U.S. Men 


Rob M. van Dam, MSc; Eric B. Rimm, ScD; Walter C. Willett, FAD; Melr J. Stampfer, MD; and Frank B. Hu, MD 


Background: The role of diet In the development of type 2 
diabetes mellitus remains unsettled. 


Objective: To examine the association between major dietary 
patterns and risk for type 2 diabetes mellitus. 


Design: Prospective cohort study. 
Setting: United States. 


Participants: 42 504 male health professlonals, 40 to 75 years 
of age, without diagnosed diabetes, cardiovascular disease, or 
cancer at baseline. 


Measurements: Using factor analysis based on data from food- 
frequency questionnaires, we Identified and validated two major 
dietary patterns that we labeled “prudent” (characterized by 
higher consumption of vegetables, fruit, flsh, poultry and whole 
grains) and “western” (characterized by higher consumption of 
red meat, processed meat, French fries, high-fat dalry products, 
refined grains, and sweets and desserts). Relative risks and 95% 
Cis were adjusted for potential confounders, Induding body mass 
Index (BMI), physical activity, and cigarette smoking. 





he prevalence of type 2 diabetes mellitus is rapidly 

increasing in the United States (1, 2) and wor'dwide 
(3). Ecologic studies (4), migration studies (4, 5), and 
analyses of secular trends (4, 6) suggest that adoption of 
a western diet may be associated with increased inci- 
dence of type 2 diabetes. However, these studies could 
not separate the effects of diet from those of other risk 
factors, such as obesity and physical activity. 

Studies of the relation between diet and incidence of 
type 2 diabetes on an individual level have predomi- 
nantly focused on intake of macronutrients and fiber 
(7). However, these dietary factors alone probably ex- 
plain only part of the effect of diet on glucose metabo- 
lism. Other nutrients, additives, contaminants, and un- 
known compounds and the physical properties of foods 
and interactions between nutrients (for example, with 
respect to bioavailability) may play a role in the deteri- 
oration of glucose metabolism. Hence, the examination 
of effects of food consumption may be an important 
complementary approach. Recently, the analysis of pat- 
terns of food consumption by using factor analysis has 
emerged as a useful tool for elucidating relationships 
between diet and health (8—11). The overall diecary pat- 


Results: During 12 years of follow-up (466 508 person-years), 
we documented 1321 cases of type 2 diabetes. The prudent dl- 
etary pattem score was assoclated with a modestly lower risk for 
type 2 dlabetes (relative risk for extreme quintiles, 0.84 [CI, 0.70 
to 1.00]). In contrast, the westem dietary pattem score was asso- 
dated with an Increased risk for type 2 diabetes (relative risk, 1.59 
ICI, 1.32 to 1.93]; P < 0.001 for trend). A high score for the 
westem dietary pattem combined with low physical activity (rel- 
ative risk comparing extreme quintiles of dietary pattem score and 
physical activity, 1.96 (CI, 1.35 to 2.84]) or obesity (relative risk 
for BMI = 30 kg/m? vs. <25 kg/m*, 11.2 [CI, 8.07 to 15.6]) was 
associated with a particularly high risk for type 2 diabetes. 


Conclusion: Our findings suggest that a westem dietary pattem 
is assoclated with a substantially Increased risk for type 2 dlabetes 
In men. 
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tern may affect health more than individual foods and 
nutrients do. Furthermore, dietary patterns reflect the 
way foods are consumed in reality, which may provide 
insight into possibilities for dietary changes and may 
facilitate the translation of findings to public health rec- 
ommendations. Recent dietary intervention studies have 
indicated that interventions focused on dietary patterns 
can decrease blood pressure (12) and reduce cardiovas- 
cular complications (13). 

Data on dietary patterns and risk for type 2 diabetes 
are sparse. Although two cross-sectional studies of di- 
etary patterns and diabetes have been conducted (11, 
14), these studies incompletely controlled for confound- 
ing by other lifestyle factors. Therefore, we prospectively 
examined the association between major dietary patterns 
and risk for type 2 diabetes in a large prospective study 
of U.S. professional men with extensive, repeatedly ob- 
tained information on diet and other lifestyle factors. 


METHODS 
Participants 

The Health Professionals Follow-up Study started 
in 1986, when 51 529 male health professionals (den- 
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tists, veterinarians, pharmacists, optometrists, osteo- 
pathic physicians, and podiatrists) completed a detailed 
mailed questionnaire on medical history, diet, and other 
potential risk factors for major diseases. The participants 
lived in all 50 U.S. states, were predominantly white, 
and were 40 to 75 years of age in 1986. We excluded 
from the current analysis 1595 men who did not satisfy 
the a priori criteria of reporting daily energy intake of 
3.3 to 17.6 MJ (800 to 4200 kcal/24 h) and leaving 
fewer than 70 responses blank of the 131 food items on 
the diet questionnaire (<5% had >11 blanks), We also 
excluded men who reported having diabetes, cardiovas- 
cular disease (myocardial infarction, angina pectoris, 
coronary artery surgery, or stroke), or cancer (except 
nonmelanoma skin cancer) at baseline because having 
these diagnoses may affect diet or reporting of diet. After 
exclusions, the study sample comprised 42 504 men, 
who were followed for incidence of type 2 diabetes and 
other diseases for 12 years (1986 to 1998). Every 2 
years, the participants received questionnaires by mail 
that asked for updated information on exposures and 
newly diagnosed diseases. The follow-up rate for poten- 
tial person-years was about 97% for nonfatal events. We 
identified deaths by reports from family members, co- 
workers, or postal authorities or through systematic 
searches of the National Death Index. 


Assessment of Dietary Patterns 

To assess dietary intake, we used a 131-item semi- 
quantitative food-frequency questionnaire in 1986, 
1990, and 1994. The questionnaire specified for each 
food a commonly used unit or portion size, ard the 
participants were asked to indicate how often, on aver- 
age, they had consumed a given amount of the specified 
food during the past year. Each such item provided nine 
possible responses, ranging from “never or less than once 
a month” to “6 or more times per day.” To reduce 
within-respondent variation and to best represent long- 
term dietary habits, we averaged the dietary intakes from 
all available dietary questionnaires up to the start of each 
follow-up interval (the average of the 1986 and 1990 
dietary intakes was related to incidence of type 2 ciabe- 
tes between 1990 and 1994) (15). 

To identify dietary patterns, we applied factor analy- 
sis to data from the food-frequency questionnaire. First, 
we grouped the food items on the questionnaire into 37 
predefined food groups. We combined food items that 
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were similar in nutrient profile and culinary use (for 
example, spinach, iceberg or head lettuce, and romaine 
or leaf lettuce were combined into “green leafy vegeta- 
bles”). We classified a food item individually if its com- 
position differed substantially from that of other foods 
(for example, eggs or pizza) or if we suspected that it 
represents a particular dietary habit (for example, wine 
or French fries). 

Second, we applied the principal components pro- 
gram for factor analysis of SAS software (16) with vari- 
max rotation to the 37 food groups. Factor analysis ag- 
gregates correlated variables. The obtained factors are 
linear combinations of the included variables, explaining 
as much of the variation in the original variables as pos- 
sible. Our analysis retained two factors based on the eigen- 
value of the factors, the Scree test, and the interpretability 
of the derived factors, and we labeled these diets as the 
“prudent” pattern and the “western” pattern (9). 

Third, for each participant, we calculated a prudent 
pattern score and a western pattern score by summing 
the standardized intake of foods, weighted by the factor 
loadings of the foods (17). We used these scores to rank 
participants according to the degree to which they con- 
formed to each dietary pattern. We divided dietary pat- 
tern scores into quintiles; thus, on this basis of his 
scores, each participant was grouped in a prudent-pat- 
tern quintile and a western-pattern quintile. 

To test the validity and reproducibility of the assess- 
ment of the dietary pattern scores by the food-frequency 
questionnaire, we examined a subgroup of 127 partici- 
pants (9). The Pearson correlation coefficient (corrected 
for week-to-week variation in the diet records) for a 
comparison between the responses to the food-fre- 
quency questionnaire and the diet records was 0.52 for 
the prudent dietary pattern and 0.74 for the western 
dietary pattern. 


Assessment of Nondietary Exposures 

The 1986 questionnaire and each biennial fol- 
low-up questionnaire assessed weight, smoking status, 
and physical activity. Participants provided information 
on age, diagnosis of hypertension and hypercholesterol- 
emia, and height in 1986 and on family history of dia- 
betes in 1987. The criterion for family history of type 2 
diabetes was having at least one first-degree relative with 
a diagnosis of diabetes after 30 years of age. For each 
participant, we determined a physical activity level, mea- 
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sured in weekly metabolic equivalent hours, on the basis 
of reported time spent on various activities, which we 
weighted according to intensity level (18). The validity 
of self-reported weight (19) and physical activity (18) in 
this cohort has been reported previously. 


Ascertainment of Type 2 Diabetes Mellitus 

We mailed a supplementary questionnaire on symp- 
toms, diagnostic tests, and medication use to partici- 
pants who indicated on any biennial follow-up ques- 
tionnaire that he had received a diagnosis of diabetes 
mellitus. Confirmation of diabetes required at least one 
of the following: 1) an elevated plasma glucose level 
(fasting plasma glucose level = 7.8 mmol/L [2140 mg/ 
dL]; random plasma glucose level = 11.1 mmol/L 
[2200 mg/dL}; or plasma glucose level after 2 hours or 
more during an oral glucose tolerance test = 11.1 
mmol/L [22200 mg/dL]) plus at least one classic symp- 
tom (excessive thirst, polyuria, weight loss, or hunger); 
2) at least two elevated plasma glucose levels measured 
on different occasions; or 3) treatment with insulin or 
oral hypoglycemic medication. We excluded men who 
reported having type 1 diabetes on the supplementary 
questionnaire. These criteria for diabetes are consistent 
with those from the World Health Organization in 
1985 (20). We did not use the current diabetes classifi- 
cation of the American Diabetes Association (21) be- 
cause among the men in our study, most cases of diabe- 
tes were diagnosed before these criteria were published. 
The validity of our assessment of type 2 diabetes was 
verified with medical records in a subsample of 71 par- 
ticipants. A physician blinded to the information on the 
supplementary questionnaire reviewed the records ac- 
cording to the diagnostic criteria. Of the 71 participants 
classified as having type 2 diabetes, 12 had incomplete 
medical records—for example, absent laboratory data 
(n = 2) or only one set of laboratory data (7 = 9). We 
confirmed the classification of type 2 diabetes in 57 
(97%) of the other 59 other men in the subsample. One 
participant denied having diabetes, and another partici- 
pant lacked evidence of diabetes in his submitted records. 


Statistical Analysis 

We used pooled logistic regression analyses with 
2-year intervals to estimate the adjusted relative risk for 
each quintile compared with the lowest quintile of in- 
take. With short time intervals and low rates of events, 


www.annals.org 


Dietary Patterns and Diabetes ARTICLE 


this approach gives results very similar to those of Cox 
proportional hazards analyses (22). Participants who 
died or received a diagnosis of diabetes during a 2-year 
cycle were censored at the end of that 2-year period and 
were not entered in any subsequent 2-year cycle. We 
used the cumulative average of available dietary assess- 
ments up to the start of each 2-year follow-up interval 
(15). We stopped updating a participant’s dietary data at 
the beginning of the time interval during which he re- 
ceived a diagnosis of hypertension, hypercholesterol- 
emia, cancer (except nonmelanoma skin cancer), or car- 
diovascular diseases, because subsequent changes in 
personal dietary habits could confound the relationship 
between diet and diabetes (15). Analyses using only di- 
etary information from 1986 and analyses relating diet 
in 1986 to incidence of type 2 diabetes between 1992 
and 1998 yielded essentially the same results. 

To reduce residual confounding, the same cumula- 
tive updating approach was used for physical activity 
and alcohol intake by using the information of all avail- 
able assessments. During follow-up, we also updated 
participant data on body mass index (BMI) and smok- 
ing status using the most recent data for each 2-year 
interval. We included categorical variables in the models 
as binary indicator variables. To further reduce extrane- 
ous variation or confounding due to variation in body 
size, physical activity, or metabolic efficiency or caused 
by over- or underreporting, we adjusted dietary pattern 
scores for total energy intake using the residual method 
(23). We tested for linear trends across categories of 
dietary intake by assigning each participant the median 
value for the category and modeling this value as a con- 
tinuous variable. All P values reported are two sided. 


Role of the Funding Sources 

The funding sources had no role in the collection, 
analysis, or interpretation of the data or in the decision 
to submit the paper for publication. 


RESULTS 

Table 1 shows correlations between food intake and 
dietary pattern factors in 1986, 1990, and 1994, The 
correlation between a food and a factor increased as the 
contribution of that food to the corresponding dietary 
pattern score increased. The factor that we labeled the 
prudent dietary pattern was characterized by high con- 
sumption of vegetables, legumes, fruit, whole grains, 
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Table 1. Pearson Correlation Coefficients for the Relationship between Food Intake and Factors Representing Dietary 
Patterns: Health Professionals Follow-up Study—1986, 1990, and 1994° 











































Foods Correlation Coefficient 
1986 1990 i 1994 
ponte 
Prudent Patten Westem Patter Prudent Pattern Western Pattern Prudent Pattern Western Pattern 

Vegetablest 0.75 - 0.70 - 0.71 - 
Dark-yellow vegetables 0.64 - 0.66 - 0.65 - 
Crudferous vegetables 0.63 ~ 0.66 - 0.63 - 
Green leafy vegetables 0.63 - 0.63 - 0.63 - 
Legumes 0.63 - 0.63 - ` : 0.62 - 
Frutt 0.60 - 0.62 - 0.58 - 
Tomatoes 0.54 - 0.52 a 0.51 - 
Fish 0.51 - 0.48 - 0.46 - 
Whole grains 0.38 - 0.37 - 0.38 - 
Poultry 0.36 - 0.35 - 0.32 7 
Salad dressing+ 0.32 - 0.33 - 0.23 0.18 
Fruit Juke 0.32 - 0.32 - 0.30 = 
Low-fat dairy products 0.16 - 0.17 = 0.19 -= 
Wine =- - - -a = - 
Low-sugar drinks ~ - - - - - 
Red meat - 0.64 - 0.66 - 0.66 
Processed meat - 0.61 - 0.63 -. 0.60 
Refined grains -= 0.48 - 0.42 0.18 0.38 
French fries - 0.48 - 0.49 - 0.48 
High-fat dairy products - 0.47 - 0.52 - 0.50 
Sweets and desserts - 0.42 - 0.44 - 0.50 
Eges - 0.42 - 0.48 - 0.46 
Condiments 0.16 0.41 0.16 0.28 0.19 0.41 
High-sugar drinks - 0.36 - 0.35 - 0.32 
Snacks§ = 0.36 - 0.33 - 0.33 
Mayonnaise - 0.34 7 0.36 - 0.35 
Butter - 0.34 ~ 0.36 a 0.37 
Pizza - 0.29 S 0.29 = 0.30 
Margarine - 0.29 - 0.30 - 0.34 
Potatoes 0.26 0.29 0.31 0.26 0.33 0.29 
Chowder or cream soup -~ 0.22 = 0.24 - ` 0.31 
Nuts 0.18 0.22 0.17 0.24 ` 0.17 0.28 
Coffee - 0.27 - 0.23 - 0.23 
Beer ~ 0.16 - - - 0.15 








* With the orth 
shown. We used 


nal rotation used, correlations are identical to factor loading matrix; to simplify data presentation, loadings with an absolute value less than 0.15 are not 
e same food groups as in previous analyses (10) except for “garlic” and “other soups,” which were not included in the present study because intake of these 


foods was not assessed in 1990 or 1994, and “cold breakfast cereal,” which was induded in the whole-grains group (if =25% of weight consisted of whole grains or bran [24]) 


or the refined-grains group. 


t Vegetables other than dark-yellow, cruciferous, or leafy-green vegetables. 
+ Salad dressing other than mayonnaise. 


§ Potato or corn chips, crackers, popcorn. 


fish, and poultry; the western dietary pattern was char- 
acterized by high consumption of red meat, processed 
meat, refined grains, French fries, high-fat dairy prod- 
ucts, sweets and desserts, high-sugar drinks, and eggs. 
The correlations between foods and factors repre- 
senting dietary patterns were similar over time. Further- 
more, the Pearson correlation between the prudent pat- 
tern score was 0.59 between 1986 and 1990, 0.60 
between 1990 and 1994, and 0.55 between 1986 and 


i G [i 


1994; for the western. pattern scores, the Pearson corre- 
lation was 0.69 betwéen 1986 and 1990, 0.72 between 
1990 and 1994, and 0.64 between 1986 and 1994. 
Table 2 shows the baseline characteristics of the 
study sample according to quintile of dietary pattern 
scores. On‘ average, men with higher prudent-pattern | 
scores were older, more physically active, less likely to be 
smokers, and more likely to have hypercholesterolemia. 
The cross-sectional association with hypercholesterol- 








emia probably reflects changes in diet after diagnosis. 
Higher prudent-pattern scores were associated with 
higher intakes of protein, cereal fiber, and magnesium 
and lower intakes of alcohol, saturated fat, and total fat. 
Men with higher western-pattern scores generally were 
younger, had a higher BMI and a lower level of physical 
activity, were less likely to have hypercholesterolemia, 
and were more likely to be smokers and of Northern 
European ancestry. Furthermore, higher western-pattern 
scores were associated with higher intakes of fat and 
alcohol and lower intakes of cereal fiber and magnesium. 
Table 2 also shows the mean intake of foods by quintiles 
of the dietary pattern scores. Men in the lowest quintile 
of the western pattern score, for example, had low mean 
intakes of unprocessed red meat (<3 servings/wk), pro- 
cessed meat (<1 serving/wk), and-high-fat dairy prod- 
ucts (<5 servings/wk) and high intakes of fish (>4 serv- 
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ings/wk), whole grains (>2 servings/d), vegetables (>4 
servings/d), and fruits (>3 servings/d). l 

During 466 508 person-years of follow-up, we as- 
certained 1321 cases of type 2 diabetes. As shown in 
Table 3, the prudent pattern was associated with mod- 
estly reduced risk for type 2 diabetes (multivariate rela- 
tive risk for highest vs. lowest quintiles, 0.84 [95% CI, 
0.70 to 1.00]). In contrast, higher western-pattern scores 
were associated with substantially increased risk for type 
2 diabetes (relative risk, 1.59 [CI, 1.32 to 1.93]; P < 
0.001 for trend). Adjustment for physical activity, ciga- 
rette smoking, alcohol consumption, hypercholesterol- 
emia, hypertension, ancestry, and family history of dia- 
betes did not substantially change the associations 
(Table 3). Results were essentially the same when the 
analysis was limited to symptomatic type 2 diabetes 
(n = 810). 


Table 2. Baseline Characteristics of the Study Sample, according to Quintile of Energy-Adjusted Dietary-Pattern Score: 


Health Professionals Follow-up Study, 1986* 





Variable : Prudent Dietary Patten Westem Dietary Pattern 
Quintile 1 Quintile 3 Quintile 5 Quintile 1 Quintile 3 Quintile 5 
Age, y 51.5 53.7 55.0 55.1 53.4 52.2 
Ancestry, % 
Northem European 72.2 69.4 66.9 67.3 68.7 73.4 
Southern European 22.3 24.3 25.7 24.5 24.1 22.1 
Other 4.4 5.0 55 6.4 5.5 3.6 
Body mass index, kg/m? 25.6 25.5 252 24.7 25.6 26.0 
Physical activity, METS/wkt 15.1 20.5 27.9 29.2 19.4 15.1 
Current smoking, % 17.3 8.3 52 3.2 8.0 18.4 
Family history of diabetes, % 18.5 19.7 21.0 19.1 20.4 19.2 
Hypertension, % 18.3 19.3 20.2 18.6 19.7 19.0 
Hypercholesterolemia, % 7.7 10.2 12.8 13.6 9.9 7.4 
Dietary Intake 
Alcohol, g/d 15.0 10.8 9.7 9.6 41.7 13.2 
` Protein, % of energy intake 16.8 18.7 19.9 19.4 18.5 175 
Total fat, % of energy intake 35.2 32.4 28.2 26.4 32.1 37.2 
Saturated fat, % of energy intake 12.8 11.1 9.0 85 11.0 43.3 
Unolelc acid, % of energy intake 49 5.2 5.1 4.7 5.1 5.5 
Cereal fiber, g/d 4.7 6.0 6.8 7.7 5.7 4.4 
Magnesium, mg/d 300 349 420 418 345 307 
Food consumption, servings/d 
Vegetables 18 29 5.8 4.4 3.0 2.8 
Fruit 1.1 1.7 3.0 3.2 1.6 1.2 
Whole grains 0.9 1.4 2.0 2.4 1.2 0.9 
Refined grains 1.6 1.1 1.1 1.0 1.1 1.8 
Fish 0.2 0.4 0.6 0.6 0.4 0.3 
Poultry 0.2 0.3 0.5 0.5 0.3 0.3° 
Red meat 09 0.6 0.4 0.4 0.6 0.9 
Processed meat 0.6 0.3 0.2 0.1 0.3 0.7 
High-fat dairy products 1.4 0.9 0.8 0.7 0.9 1.5 
Sweets and desserts 1.7 1.0 0.8 0.9 1.4 1.4 


* Scores are standardized to the age distribution of the total study sample (except for age); quintiles are based on dietary pattern scores adjusted for total eas nuk by using 


the residual method; quintile 1 is the lowest quintile, quintile 3 is the medium quintile, and quintile 5 is the highest quintile. MET = metabolic eq 


+ One metabolic equivalent represents the energy expended at rest. 
Wew.annals.ory 


t hour. 
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Table 3. Relative Risk for Type 2.Diabetes Mellitus, according to Quintile of Dietary Pattern Scores: Health 


Professionals Follow-up Study, 1986-1998* 








Variable Quintile P Value 
for Trend 
1 (Lowest) 2 3 4 5 (Highest) 
Prudent pattern score 
Cases of type 2 diabetes, n/person-years 291/93 180 229/93 359 286/93 326 263/93 342 252/93 302 
Age- and BMiI-adjusted relative riskt 1 0.76 0.94 0.88 0.84 >0.2 
Multivariate relative risk (95% Cl) 1 0.77 (0.65-0.92) 0.96 (0.81-1.14) 0.89 (0.75-1.06) 0.84 (0.70-1.00) 0.2 
Western pattern score 
Cases of type 2 diabetes, n/persori-years 177/93 341 231/93 320 274/93 330 278/93 323 361/93 195 
Age- and BMI-adjusted relative riskt 1 1.18 1.29 1.26 154 <0.001 
Multivariate relative risk (95% Cl)+ 1 1.22 (1.00-1.48) 1.34 (1.10-1.63) 1.34 (1.10-1.63) 1.59 (1.32-1.93) <0.001 





* BMI = body mass index. 
t Models were adjusted for age (5-year categories), body mass index (<23.0, 23.0~23.9, 24.0~-24.9, 25.0-26.9, 27.0-28.9, 29.0~30.9, 31.0-32.9, 33.0-34.9, or 235 
kg/m’), total energy intake (quintiles), and time period (6 periods). 
+ Also adjusted for physical activity (quintiles of metabolic equivalents), cigarette smoking (never, past, or current smoking of 1-14, 15-24, or 225 cigarettes/d), alcohol 
consumption (0, 0.1—4, 5-14, 15-29, or =30 g/d), ancestry (Northern European, Southern European, or other), hypercholesterolemia (yes or no), hypertension (yes or no), 
and family history of type 2 diabetes mellitus (yes or no). 


We also examined whether consumption of specific 
foods with large contributions to the dietary-pattern 
scores was associated with the risk for type 2 diabetes. 
Of the foods that characterized the prudent pattern, 
whole grains had the strongest inverse association with 
the risk for type 2 diabetes (multivariate relative risk for 
extreme quintiles, 0.77 [CI, 0.64 to 0.93]; P= 0.001 
for trend). Consumption of fruit, vegetables, and fish 
was not appreciably associated with the risk for type 2 
diabetes. The foods with major contributions to the 
western pattern were all positively associated with the 
risk for type 2 diabetes. (The relative risks for extreme 
quintiles were: for unprocessed red meat, 1.27 [CI, 1.04 
to 1.55]; for processed meat, 1.48 [CI, 1.23 to 1.77]; for 
refined grains, 1.37 [CI, 1.13 to 1.66]; and for high-fat 
dairy products, 1.17 [CI, 0.97 to 1.41].) When these 
western-pattern—associated foods were modeled simulta- 
neously, consumption of processed meat and refined 
grains remained significantly associated with the risk for 
type 2 diabetes (relative risk for consumption of pro- 
cessed meat, 1.38 [CI, 1.14 to 1.68]; P< 0.001 for 
trend; relative risk for consumption of refined grains, 
1.32 [CI, 1.09 to 1.60]; P = 0.04 for trend). 

The western dietary pattern was consistently associ- 
ated with type 2 diabetes in subgroups divided accord- 
ing to age, family history of diabetes, BMI, and physical 
activity (Figure). The combination of a high Western- 
pattern score with low physical activity was associated 
with a relative risk (for comparison of combinations of 
extreme quintiles) of 1.96 (CI, 1.35 to 2.84). We found 
that the risk for type 2 diabetes was highest for obese 
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men (BMI = 30 kg/m’) in the highest quintile of the 
western dietary-pattern scores (relative risk compared 
with BMI < 25 kg/m? and lowest quintile of western 
pattern score, 11.2 [CI, 8.07 to 15.6)). 


DISCUSSION 

In this large prospective study of U.S. professional 
men, we identified two major dietary patterns—a pru- 
dent pattern, characterized by a high consumption of 
vegetables, fruits, fish, poultry, and whole grains and a 
western pattern, characterized by a high consumption of 
red meat, processed meat, high-fat dairy products, 
French fries, refined grains, and sweets and desserts. The 
prudent diet was associated with a modestly lower risk 
for type 2 diabetes. The western pattern, however, was 
associated with a substantially higher risk for type 2 di- 
abetes. This association was stronger than that for indi- 
vidual foods and was independent of BMI, physical 
activity, family history of diabetes, and age. The combi- 
nation of a western dietary pattern with a low level of 
physical activity or obesity was associated with a partic- 
ularly high risk for type 2 diabetes. 

Two cross-sectional studies examined the associa- 
tion between dietary patterns and type 2 diabetes. In the 
first, which studied Native Canadians, a “junk food” 
pattern was associated with a higher prevalence of im- 
paired glucose tolerance and type 2 diabetes (14). In the 
second, which evaluated a British population, a dietary 
pattern characterized by high consumption of fruit and 
vegetables and low consumption of processed meat and 
fried foods was inversely associated with previously un- 


wwwannak.org 








Dietary Patterns and Diabetes | ARTICLE 


Figure, Relative risk (RR) for type 2 diabetes mellitus, according to combinations of the western dietary pattern score 
and other risk factors. 

















RR for Type 2 Diabetes 





RR for Type 2 Diabetes 


RR for Type 2 Diabetes 














RR for Type 2 Diabetes 








Quintiie of Western Dietary Pattern Score 





Dara are from the Health Professionals Follow-up Study, 1986—1998. Relative risks were multivariate adjusted for the variables listed in the text below 
Table 3, except the stratifying variable. BMI = body mass index. 
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diagnosed type 2 diabetes (11). These studies were lim- 
ited by lack of control for physical activity, which tends 
to be associated with dietary patterns (8, 11). In one 
study that had results consistent with our findings, a 
traditional Pima Indian diet improved glucose tolerance 
compared with a modern western diet in a short-term 
dietary intervention (25). Moreover, in a previous sub- 
sample analysis of the Health Professionals Follow-up 
Study, the western dietary pattern was positively associ- 
ated with fasting plasma insulin level and C-peptide 
level (26). 

In some studies, saturated and total fat intake have 
been associated with hyperinsulinemia, hyperglycemia, 
or type 2 diabetes, but the results have not been consis- 
tent (7). In our study, saturated and total fat were not 
appreciably associated with the risk for type 2 diabetes 
(27). Therefore, the association between the western di- 
etary pattern and type 2 diabetes cannot be explained by 
saturated or total fat intake. Compared with the contri- 
bution of these nutrients, low intake of cereal fiber and 
magnesium probably contributed more to the increased 
risk for type 2 diabetes associated with the western pat- 
tern (27-29). However, given the magnitude of the as- 
sociation between the western pattern and the risk for 
type 2 diabetes, it seems unlikely that a single dietary 
factor was responsible for the observed association. 

The prospective design and high rate of follow-up 
of our study minimize the possibility of recall bias or 
bias due to loss of follow-up. Diet was inevitably mea- 
sured with error, and this undoubtedly resulted in some 
misclassifications. As diet was assessed before type 2 di- 
abetes developed, such misclassification should be non- 
differential between cases and noncases and would tend 
toward underestimation of the true effect. We con- 
firmed self-reported diabetes by a supplementary ques- 
tionnaire. Validation of assessment of type 2 diabetes 
with medical records indicated that diabetes reporting 
was accurate in this medically knowledgeable popula- 
tion. Because screening for blood glucose level was not 
feasible in this large cohort, underdiagnosis of diabetes is 
likely. However, compared with the general population, 
the degree of underdiagnosis was probably smaller in 
these health professionals with ready access to medical 
care. Moreover, underascertainment of type 2 diabetes, 
if not associated with exposure, would not be expected 
to affect relative risk estimates (30). We also considered 
the possibility that diet was associated with the likeli- 
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hood to be screened for diabetes. However, when we 
restricted the analyses to symptomatic cases, the findings 
were similar, arguing against presence of surveillance bias. 

Principal component analysis requires several arbi- 
trary decisions on the selection of included variables, the 
number of retained factors, the method of rotation, and 
the labels of the factors (31). We did multiple sensitivity 
analyses to examine whether these choices affected the 
reproducibility of our findings (10). We identified a 
similar prudent and western pattern by randomly divid- 
ing the sample in two groups, including in our analysis 
all individual food items on the questionnaire (instead 
of the 37 food groups), retaining three instead of two 
factors, using the maximum likelihood method instead . 
of the principal component method, and using an 
oblique (resulting in correlated factors) instead of ortho- 
gonal rotation (10). Furthermore, our analysis showed 
that the reproducibility of the dietary pattern scores over 
4-year and 8-year periods is high compared with the 
long-term reproducibility reported for nutrients (15). 
Finally, other large U.S. studies (8, 32), which have in- 
cluded women and socioeconomically diverse partici- 
pants (8), also have identified a prudent and a western 
pattern that were largely characterized by the same 
foods. Yet, the association in our study between dietary 
patterns and the risk for type 2 diabetes needs to be 
confirmed for women and various ethnic groups. 

In conclusion, our findings indicate that major di- 
etary patterns identified by factor analysis can predict 
risk for type 2 diabetes. Obesity is known to be a strong 
risk factor for type 2 diabetes (33). However, in addition 
to balancing total energy intake with expenditure to pre- 
vent weight gain, avoiding a western dietary pattern may 
substantially reduce risk for type 2 diabetes in men. 
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Delayed-Onset Heparin-Induced Thrombocytopenia 


Lawrence Rice, MD; Walid K. Attisha, MD; Alane Drexler. MS, RN; and John L. Francis, PhD 


Background: Heparin-induced thrombocytopenia presents 5 to 
12 days after heparin exposure, with or without arterial or venous 
thromboemboli. Delayed recognition and treatment of heparin- 
induced thrombocytopenia contribute to poor patient outcomes. 


Objective: To describe and increase awareness of a clinical sce- 
nario in which the onset or manifestations of heparin-induced 
thrombocytopenia are delayed. 


Design: Retrospective case series. 


Setting: Three large urban hospitals (with active cardiovascular 
surgery programs). 


Patients: 14 patients seen over a 3-year period in whom heparin- 
induced thrombocytopenia became apparent on delayed presenta- 
tion with thromboembolic complications. 


Measurements: Platelet counts, onset of objectively determined 
thromboembolism, results of heparin-induced platelet factor 4 an- 
tibody tests, and outcomes. 


Results: Patients went home after hospitalizations that had in- 
cluded heparin exposure—in most cases, with no thrombocytope- 


nia recognized—only to return to the hospital (median, day 14) 
with thromboembolic complications. Thromboemboli were venous 
(12 patients, 7 with pulmonary emboli) or arterial (4 patients) or 
both. Platelet counts were mildly decreased in all but 2 patients 
on second presentation. On readmission, 11 patients received 
therapeutic heparin, which worsened the patients’ clinical condi- 
tion and, in all 11 cases, decreased the platelet count (mean at 
readmission, 143 x 10° cells/L; mean nadir after heparin re-expo- 
sure, 39 x 10° cells/L). Results of serologic tests for heparin- 
induced antibodies were positive in all patients. Subsequent treat- 
ments included alternative anticoagulants (11 patients), 
thrombolytic drugs (3 patients), inferior vena cava filters (3 pa- 
tients) and, eventually, warfarin (11 patients). Three patients died. 


Conclusions: Delayed-onset heparin-induced thrombocytopenia 
is increasingly being recognized. To avoid disastrous outcomes, 
physicians must consider heparin-induced thrombocytopenia 
whenever a recently hospitalized patient returns with thromboem- 
bolism; therapy with alternative anticoagulants, not heparin, 
should be initiated. 


Ann Intern Med. 2002;136:210-215. www.annals.org, 
For author affiliations, current addresses, and contributions, see end of text. 





es eee thrombocytopenia is often clini- 
cally catastrophic because of attendant venous or 
arterial thromboembolic complications. Thrombocyto- 
penia is usually recognized 5 to 12 days after iniciation 
of heparin therapy (1). Heparin use is ubiquitous; hep- 
arin-induced thrombocytopenia occurs in 3% of pa- 
tients who receive therapeutic intravenous unfraction- 
ated heparin and in 0.5% to 1% of patients who receive 
lower doses (subcutaneous or flushes), low-molecular- 
weight heparins, or even the tiny amounts that leach 
from heparin-coated catheters (2-4). 

Lack of awareness and delayed diagnoses have con- 
tributed to the substantial morbidity and mortality in 
patients with heparin-induced thrombocytopenia. The 
impact of missed diagnoses has increased with the avail- 
ability of more effective therapeutic strategies (5, 6). We 
highlight a repetitive clinical scenario in which recently 
hospitalized patients with heparin exposure return to the 
hospital after several days to a few weeks with throm- 
botic complications—a phenomenon we call delayed- 
onset heparin-induced thrombocytopenia. Even in medical 
centers familiar with heparin-induced thrombocytope- 
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nia, at first physicians rarely consider the possible rela- 
tionship between the thromboembolism and previous 
heparin exposure. 


METHODS 

We collected data on 14 patients who met our cri- 
teria for delayed-onset heparin-induced thrombocytope- 
nia. From 1997 to 2000, these 14 patients were seen at 
the Methodist Hospital or St. Luke’s Episcopal Hospital 
in Houston, Texas, or at the Hemostasis and Thrombo- 
sis Center of Florida Hospital in Orlando, Florida; dur- 
ing that period, an estimated 260 additional patients 
with heparin-induced thrombocytopenia were also seen 
at these institutions. Our criteria for delayed-onset hep- 
arin-induced thrombocytopenia were exposure to hepa- 
rin; discharge after a reasonably benign hospital course, 
during which heparin-induced thrombocytopenia went 
unrecognized; representation with objectively proven ve- 
nous or arterial thromboembolism; and thrombocytope- 
nia at an appropriate time after heparin exposure or 
reexposure. (The course of 1 patient, patient 3, varied 
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slightly from the others in that heparin-induced throm- 
bocytopenia was suspected during initial hospitalizat_on. 
We include this case because the serial platelet counts 
clearly demonstrate a delayed-onset component.) All pa- 
tients had serologic tests for heparin-induced placelet 
factor 4 antibodies by enzyme-linked immunosorbent as- 
say (ELISA; GTI, Brookfield, Wisconsin) (11 patients) or 
by platelet aggregometry in citrated plasma (3 patients) 
(7). Unless otherwise stated, the day of event and day 1 
refer to the day of first heparin exposure. 


Case Reports 
Patient 1 

A 75-year-old man (Figure, tp) had an infected 
knee prosthesis removed. From postoperative day 1 until 
discharge on postoperative day 9, he received enoxapa- 
rin, 30 mg subcutaneously twice daily. Three days after 
discharge, he was readmitted for a swollen, dusky left 
arm, the site of a subclavian catheter. Venography 
showed subclavian thrombosis. The platelet count was 
145 X 10° cells/L. The patient began receiving 2nox- 
aparin, 80 mg subcutaneously twice daily. The pktelet 
count decreased to 85 X 10° cells/L the morning after 
reinitiation of enoxaparin therapy. His arm markedly 
worsened with impending gangrene. At the recommen- 
dation of a hematology consultant on day 15, the pa- 
tient received tissue plasminogen activator followed by 
hirudin therapy. The arm improved dramatically within 
2 days, and the platelet count increased to 148 x 10° 
cells/L. The result of ELISA for heparin-inducec anti- 
bodies was positive. At discharge, the patient was zaking 
warfarin and had fully recovered, with a platelet count 
of 240 X 10? cells/L. 


Patient 2 

A 60-year-old woman underwent repair of an aortic 
aneurysm with aortic valve replacement. She received 
enoxaparin, 30 mg subcutaneously twice daily from 
postoperative days 1 through 6. On day 4, she 2xperi- 
enced transient amnesia that was attributed to medica- 
tions. She was taking warfarin at discharge. The patient 
was readmitted 33 days after initial heparin exposure 
(postoperative day 30) with proximal-thigh deep venous 
thrombosis despite a prothrombin international rormal- 
ized ratio of 4.2. Thrombosis was confirmed by Doppler 
ultrasonography. Immediately after receiving an intrave- 
nous heparin bolus, she developed. dyspnea, tachycardia, 
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and hypotension, which required intubation and me- 
chanical ventilation. An inferior vena cava filter was 
placed for suspected pulmonary embolus. The platelet 
count was 420 X 10° cells/L on readmission but then 
decreased hours later (after she received the heparin bo- 
lus) to 47 X 10? cells/L. A ventilation—perfusion scan 
was normal. The patient tested positive on ELISA for 
heparin antibody. After beginning danaparoid therapy, 
the patient improved rapidly and was discharged with a 
platelet count of 343 X 10° cells/L. 


Patient 3 

A 78-year-old woman underwent mitral valve re- 
pair. She was slow to ambulate independently. Therapy 
with enoxaparin, 30 mg subcutaneously, was initiated 
on day 2 but was stopped on day 10, when the platelet 
count was 78 X 10° cells/L. The platelet count in- 
creased until day 19, when it began to decline again. 
Hospital discharge had been planned for day 22 but was 
canceled because the platelet count was 60 X 10° 
cells/L. The fibrin split product level was 40 mg/L (nor- 
mal < 10 mg/L), the D-dimer level was 4.0 mg/L (4.0 
pg/mL) (normal = 0.5 mg/L [£0.5 ug/mL]), and the 
fibrinogen level was 2.23 pmol/L (normal, 4.41 to 
11.76 pmol/L). The result of a platelet aggregation test 
for heparin antibodies was positive. Investigation re- 
vealed no explanation other than heparin-induced 
thrombocytopenia for the patient’s disseminated intra- 
vascular coagulation. For the first 2 days of danaparoid 
therapy, the platelet count and coagulation values did 
not improve. The patient developed pain and swelling 
of the thigh, dyspnea, pleuritic pain, and hemoptysis. 
Ventilation—perfusion scanning demonstrated pulmo- 
nary emboli, and Doppler ultrasonography showed. 
proximal deep venous thrombosis with caval extension. 
Laboratory values and clinical abnormalities improved 
dramatically with lepirudin therapy. (Results on a sero- 
tonin release assay for heparin antibody were “equi- 
vocal” in a reference laboratory, and danaparoid cross- 
reactivity was similarly equivocal.) The patient began 
treatment with warfarin; she recovered and was discharged. 


RESULTS 

Twelve of the 14 patients were exposed to unfrac- 
tionated heparin as a result of cardiovascular surgery 
(Table). Four of these 12 patients were later exposed to 
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Figure. Three cases of delayed-onset heparin-Induced thrombocytopenia. 





Platelet Count, x 109 cells/L 





Time since Heparin Exposure, d 





Shown are the platelet counts and clinical courses of patient 1 (zop), patient 2 (middle), and patient 3 (bottom). *First day of heparin exposure. AVR = 
aortic valve repair; DVT = deep venous thrombosis; LMWH = low-molecular-weight heparin; MVR = mitral valve replacement, PE = pulmonary 
embolism. 
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Table. Features of 14 Cases of Delayed-Onset Heparin-Induced Thrombocytopenia* 


Patient Indication for Heparin Retum Diagnosis 
4 Knee surgery DVT in arm 
2 Aortic valve repair and aneurysm repair DVT 
3 Mitre! valve repalr DVT and PE 
4 Aortic valve repalr PE; Ischemic cerebrovascular 
accident 
5 Unstable angina and CABG DVT and PE 
6 Central line flush (osteomyelitis) DVT In arm and FE 
7 CABG inferior vena cava and renal 
vein thromboses; 
myocardial Inferction 
8 CABG DVT and PE 
9 CABG Artertal thrombosis in arm 
10 CABG DVT and PE 
11 PTCA and CABG Arterial thrombosis in leg 
12 CABG DVT 
13 CABG DVT 
14 CABG DVT and PE 





Platelet Count on 


Day of Platelet Count after Outcome (Day 
Complicationt Re-presentation, Re-exposure, X10? of Discharge)t 
x 10cells/L cells/L 

11 145 85 Recovered (34) 

33 420 47 Recovered (44) 

24 130+ -§ Recovered (31) 

10 251 42 Died (18) 

12 66 19 Recovered (25) 
9 109 17 Recovered (43) 

16 84 27 Died (41) 

11 4 76 Recovered (22) 

40 75 6 Died (47) 

12 87 31 Recovered (16) 

14 70 32 Recovered (23) 

18 84 ~-§ Recovered (37) 

19 87 4 Recovered (26) 

14 123 87 Recovered (23) 





* CABG = coronary artery bypass grafting; DVT = dep venous thromtosis, PE = pulmonary embolism; PTCA = percutaneous transluminal coronary angioplasty. 
t The first day of heparin exposure is considered day 1. 
+ Patient 3 had not been discharged initially from the initial hospitalization. 


§ Patient was not re-exposed to heparin. 
|| Platelet count was not checked. 


low-molecular-weight heparin. One patient was exposed 
only to catheter flushes with unfractionated heparin dur- 
ing the initial hospitalization, and only patient 1 was 
exposed exclusively to low-molecular-weight heparin. 
Before first hospital discharge, platelet counts were not 
checked for several days in 8 patients. In 3 patients, the 
platelet counts were normal before the first discharge 
(170 X 10° cells/L on day 7, 211 X 10” cells/L on day 
8, 317 X 10° cells/L on day 10). Three other patients 
did have low platelet counts (range, 56 to 124 X 10° 
cells/L) during the first hospitalization, but among these 
patients, heparin-induced thrombocytopenia was sus- 
pected only in patient 3; another patient was receiving 
corticosteroids for misdiagnosed immune thrombocyto- 
penia at discharge; and in the third patient, a low plate- 
let count was ignored. 

Thrombotic complications were recognized a me- 
dian of 13 days after initial heparin exposure (range, 9 to 
40 days) and included venous thromboembolism in 12 
patients (7 with pulmonary emboli) and arterial throm- 
bosis in 4 patients (2 patients had both). At return pre- 
sentation with thrombosis, 11 patients had mild to 
moderate thrombocytopenia (median platelet count at 
readmission, 87 X 10? cells/L) and only 2 patients had a 
normal platelet count. (In 1 patient, the physicians re- 
instituted heparin therapy without first establishing the 
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platelet count, which had not been measured since the 
previous discharge.) Eleven patients were re-exposed. to 
therapeutic heparin. This precipitated a decrease in the 
platelet count in less than 24 hours in all re-exposed 
patients (mean platelet count at readmission, 143 X 10° 
cells/L; mean after re-exposure, 39 X 10? cells/L [range, 
6 to 87 X 10° cells/L]), and many of these patients ex- 
perienced obvious clinical worsening. After heparin- 
induced thrombocytopenia was recognized, 11 patients 
received alternative anticoagulants (lepirudin [8 pa- 
tients], danaparoid [3 patients], or argatroban [2 pa- 
tients]). Other treatments included tissue plasminogen 
activator (3 patients), inferior vena cava filters (3 pa- 
tients), surgical embolectomy (1 patient) and, eventu- 
ally, warfarin (11 patients). The median duration of the 
second hospitalization was 9 days. Three patients died. 
A serologic test for heparin-induced antibodies had pos- 
itive results in all 14 patients. 


DISCUSSION 

We describe a recurrent clinical scenario in which 
patients exposed to heparin are discharged after an ap- 
parently benign hospital course, only to return with 
thromboembolism in a few days to a few weeks (median, 
day 14 [range, 9 to 40 days]). As is seen in typical 
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heparin-induced thrombocytopenia, the patients had ve- 
nous thromboembolism (10 patients), arterial thrombo- 
embolism (2 patients), or both (2 patients). In most 
cases, thrombocytopenia went unrecognized during the 
first hospitalization; in 3 patients, the platelet count had 
been normal just before discharge, and in 8 patients, the 
platelet count had not been checked. Three patients did 
have a low platelet count 7 to 10 days into their first 
hospital course, but unfortunately, this did not trigger 
interventions for heparin-induced thrombocytopenia 
that might have avoided later complications. Another 
valuable clue to underlying heparin-induced thrombo- 
cytopenia might have been the mild to moderate throm- 
bocytopenia present in all but 2 patients at re-presenta- 
tion with thrombosis. Nevertheless, the relationship of 
the thromboembolism to previous heparin exposure was 
rarely considered; thus, 11 patients were treated with 
therapeutic unfractionated heparin or low-molecular- 
weight heparin. The use of heparin precipitated a 
prompt decrease in the platelet count, often with overt 
clinical deterioration. This is epitomized in patient 2, 
who had an immediate reaction after re-exposure that 
was characterized by hypotension and dyspnea; such a 
reaction in patients with heparin-induced thrombocyto- 
penia has been previously described (8). In retrospect, 
we believe that the transient amnesia experienced during 
this patient’s first hospitalization also was related to the 
heparin-induced thrombocytopenia (9). The thrombo- 
embolic complications proved fatal in 3 of the patients. 

We believe that this syndrome is best described as 
“delayed-onset” heparin-induced thrombocytopenia, al- 
though in some patients, “delayed-manifest” or “de- 
layed-recognized” might be technically more accurate. 
In at least three patients, the platelet count had de- 
creased 5 to 12 days after the start of heparin exposure, 
as is consistent with classic heparin-induced thrombocy- 
topenia. The courses of these three patients exemplify 
and corroborate reports of thromboembolic complica- 
tions that subsequently arise in patients with isolated 
heparin-induced thrombocytopenia—that is, patients 
without thrombosis on initial diagnosis—who do not 
receive alternative anticoagulation (10, 11). The inci- 
dence of subsequent thromboembolism in such patients 
is reported to be very high (10, 11). Some of the eight 
patients with unchecked platelet counts would probably 
also exemplify this phenomenon; however, the lack of 
platelet data precludes validating a diagnosis of heparin- 
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induced thrombocytopenia during initial hospitaliza- 
tion. On the other hand, onset of thrombocytopenia 
truly was delayed in the patients with a normal platelet 
count before initial discharge and in patient 3, whose 
platelet count had decreased for a second time in the 
absence of renewed heparin exposure. The pathophysi- 
ologic cause may involve increasing antibody titer, cross- 
reactivities between the heparin-induced antibodies and 
endogenous glycosaminoglycans and platelet factor 4, 
and momentum generated by a burgeoning consump- 
tive coagulopathy. 

Cognizance of delayed-onset heparin-induced 
thrombocytopenia becomes more important as effective 
therapeutic strategies are honed. Promptly removing all 
sources of heparin exposure can favorably affect patient 
morbidity and mortality. Withdrawing the heparin ther- 
apy (or source) is insufficient by itself, in addition, ‘al- 
ternative anticoagulants are indicated because patients at 
that stage face an ongoing serious risk for thrombosis 
(10-12). Early use of warfarin should be avoided in 
patients with heparin-induced thrombocytopenia (13). 
Alternative anticoagulants with recorded success in hep- 
arin-induced thrombocytopenia include lepirudin, ar- 
gatroban, and danaparoid (14-16). The case of patient 
3 raises the possibility of clinically infrequent crossreac- 
tivity between danaparoid and heparin-induced antibod- 
ies. Judicious use of thrombolytic therapy and surgical 
interventions are beneficial in select cases. 

Physician education is essential to preventing delayed- 
onset heparin-induced thrombocytopenia and to im- 
proving clinical outcomes. Given the frequency and se- 
riousness of heparin-induced thrombocytopenia, the 
current underemphasis of this condition in medical text- 
books and educational curricula is puzzling. Scenarios of 
the delayed-onset type are being recognized with in- 
creasing frequency at our medical centers. Pressures 
likely to make this increasingly common include earlier 
hospital discharges, “clinical pathways” that limit labo- 
ratory testing, and trends toward outpatient heparin 
therapy. Patients with significant heparin exposure should 
have platelet counts monitored every other day, begin- 
ning on day 4 (17). Delayed-onset heparin-induced 
thrombocytopenia should be a primary diagnostic con- 
sideration whenever a recently hospitalized patient pre- 
sents with thromboembolism. Physicians should be 
aware that even a modestly low platelet count on repre- 
sentation could be an essential clue to underlying hepa- 
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rin-induced thrombocytopenia. In such cases, physicians 
could initiate early alternative anticoagulant therapy, in- 
stead of heparin therapy, to interrupt the thrombotic 
diathesis. 
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Chiropractic: A Profession at the Crossroads of Mainstream and 
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Chiropractic is a large and well-established health care profession 
in the United States. In this overview, we briefly examine the 
development of chiropractic from humble and contentious begin- 
nings to its current state at the crossroads of alternative and 
mainstream medicine. Chiropractic has taken on many of the 
attributes of an established profession, improving its educational 
and licensing systems and substantially increasing its market 
share in the past two decades. The public increasingly uses chi- 
ropractic largely for spinal pain syndromes and appears to be 
highly satisfied with the results. Of all the so-called alternative 
professions, chiropractic has made the largest inroads into private 
and public health care financing systems and is increasingly 
viewed as an effective specialty by many in the medical profes- 
sion. Much of the positive evolution of chiropractic can be as- 


cribed to a quarter century-long research effort focused on the 
core chiropractic procedure of spinal manipulation. This effort has 
helped bring spinal manipulation out of the investigational cate- 
gory to become one of the most studied forms of conservative 
treatment for spinal pain. Chiropractic theory is still controversial, 
but recent expansion in federal support of chiropractic research 
bodes well for further scientific development. The medical estab- 
lishment has not yet fully accepted chiropractic as a mainstream 
form of care. The next decade should determine whether chiro- 
practic maintains the trappings of an alternative health care pro- 
fession or becomes fully integrated into all health care systems. 
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hiropractic is the largest, most regulated, and best 

recognized of the professions that have traditionally 
functioned outside of mainstream medical institutions 
and, in the new lexicon, have fallen into the category of 
“complementary and alternative medicine.” It is unique 
in the United States as the most widely disseminated 
indigenous U.S. system of healing. Its steadily increasing 
acceptance and use by the public and payers indicate 
that chiropractic is no longer the “marginal” or “devi- 
ant’ profession it was once considered to be (1). Accord- 
ing to surveys of patients seeking alternative care, chiro- 
practors are used more often than any other alternative 
provider group (2), and the satisfaction with chiroprac- 
tic care is very high (3, 4). The number of chiropractors 
is growing: The current number of 60 000 is expected to 
reach 100 000 by 2010 (5). 

Although some observers suggest that the profession 
may be entering the health care mainstream (6, 7), chi- 
ropractic remains a young profession; in 1995, ir cele- 
brated its 100th anniversary. Until the mid-1970s, chi- 
ropractic was considered to be outside mainstream 
medicine, often an outcast, and most chiropractors 
viewed themselves as differing in philosophy and prac- 
tice from other health care practitioners (8). During the 
past two decades, there has been a marked change in the 
manner in which chiropractic is viewed, not only by 
mainstream medical practitioners (9) and institutions 
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(10, 11) but also by members of the profession itself 
(12). Examining the factors that led to this change in 
attitude and the legitimization of chiropractic as a 
method of treatment and as a profession, as well as the 
conflicting emotional discussion that has accompanied 
these changes, is an interesting and informative exercise 
in health care sociology (13). The changes in the chiro- 
practic (and medical) profession are, however, still in the 
transitional phase, and the acceptance and even the fu- 
ture role of chiropractic in the overall health care system 
remain controversial (14, 15). 


THE ORIGINS AND History OF CHIROPRACTIC 
Chiropractors have designated 18 September 1895, 
when Daniel David Palmer reportedly gave his first spi- 
nal adjustment, as the origin of the chiropractic profes- 
sion; however, spinal manipulation is one of the oldest 
and most widely practiced healing methods. References 
to spinal manipulation, and even the term subluxation, 
can be traced back as far as Hippocrates and Galen (16), 
and manual and manipulative procedures have been de- 
picted in the art and writings of most ancient cultures. 
Although manipulation has been part of orthopedic 
medical practice for centuries, most nonmedical practi- 
tioners of spinal manipulation in the 19th century were 





“bonesetters” who had learned their skills primarily by 
apprenticeship and observation (17). 

The early and middle years of chiropractic were 
dominated by charismatic and authoritarian figures who 
often disagreed with one another. Many of the early 
schisms around the theory and scope of practice from 
this period still exist in some form (9, 17). Daniel David 
Palmer, who originally practiced as a lay magnetic 
healer, is credited with professionalizing the practice of 
spinal manipulation. He integrated popular natural 
health and scientific models of the day to present a 
unique theory of chiropractic. He did this by incorpo- 
rating the concept of an inherent healing ability of the 
body, which he named “innate intelligence,” into con- 
cepts drawn from contemporary knowledge about anat- 
omy and physiology. He eschewed the use of drugs and 
surgery as unnatural invasions to the body and focused 
on what he perceived as normalizing the function of the 
nervous system as the key to health (17). 

From the beginning, chiropractors understocd that 
professional self-regulation and independent legal status 
were crucial to survival. This stormy history of the first 
century of chiropractic includes many milestones on the 
march to professionalization, some of which are listed in 
Table 1. Although chiropractic originated in the United 
States (the primary training ground and theoretical in- 
spirational source for chiropractors), it took less than 10 
years for chiropractors to immigrate and begin practice 
in other countries. In 1923, the province of Alberta in 
Canada became the first jurisdiction to license chiro- 
practic outside of the United States; in 1939, the canton 
of Zürich in Switzerland was the first to license the pro- 
fession outside of North America. Today, chiropractors 
are licensed and regulated in many countries throughout 
the world (18) and are permitted to practice in most 
countries, pursuant to general law. 


CHIROPRACTIC IN HEALTH CARE 

One indicator of chiropractic mainstreaming is the 
steadily increasing use by patients in the United States, 
which has tripled in the past two decades from about 
3.6% according to a 1980 survey (19) to an estimated 11% 
according to a 1997 national random telephone survey 
(2). This translates to an estimated 190 million patient 
visits to chiropractors in a year, or about 30% of visits to 
all complementary and alternative practitioners (2). One 
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Table 1. Events In the Historical Development 
of Chiropractic 








Year Historical Milestones 

1905 Minnesota is the first state to license chiropractic as an 
Independent profession. 

1922 Califomla recognizes and liçenses chiropractors. 

1933 The U.S. Council of State Chiropractic Examiners Is established 


with a mandate to provide unified standards for licensure. It 
is now the Federation of Chiropractic Licensing Boards. 

1944 The Foundation for Chiropractic Education and Research is 
established and remains the profession's foremost agency 
for funding postgraduate tralning and research. 

1963 The National Board of Chiropractic Examiners is established to 
create standardized examinations and promote consistency 
and reciprocity between state examining boards. 

1974 Louisiana ts the last state to grant licensure to chiropractors. 

1974 The U.S. Council on Chiropractic Education Is recognized by 
the U.S. Department of Education as the sole accrediting 
agency for schools of chiropractic. 

1975 The U.S. National Institute of Neurological Diseases and Stroke 
convenes a multidisciplinary conference to examine the 
research status of “spinal manipulative therapy.” 

1976 Joumal of Manipulative and Physiological Therapeutics is 
founded as a sclentific peer-reviewed chiropractic Journal 
and Is indexed by the National Library of Medicine. 

1987 The U.S. Supreme Court upholds a lower-court dectston that 
finds the American Medical Assocation gultty of antitrust 
violations In tts attempt to eliminate the chlropractic 
profession. 

1994 The U.S. Agency for Health Care Policy and Research 
convenes an evidence-based consensus panel that rates 
spinal manipulation as an effective treatment for back pain. 

1997 The Consortial Center for Chiropractic Research Is established 
by a grant from the U.S. National Institutes of Health. 





recent survey of family physicians and chiropractors in 
North Carolina (20) found that two thirds of the med- 
ical physicians felt “moderately” or “very” informed 
about chiropractic. Furthermore, 65% admitted refer- 
ring patients to chiropractors, and 98% of chiropractors 
made routine referrals to physicians. 

Payments for chiropractic care historically came di- 
rectly from patients’ pockets until chiropractic services 
were included in Medicare in the 1970s. In the past few 
decades, chiropractic has been included in a substantial 
proportion of private and public insurance plans, all 
state workers-compensation systems, and all forms of 
managed care (including health maintenance organiza- 
tions). More than 50% of health maintenance organiza- 
tions and more than 75% of private health insurance 
plans now offer chiropractic services (21). Under order 
of the U.S. Congress, the military health care system has 
initiated a series of demonstration projects to investigate 
the feasibility of providing chiropractic care to military 
personnel. 
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CHIROPRACTIC TRAINING AND LICENSURE 

From many proprietary schools hastily established 
during the first part of the 20th century, a stable num- 
ber of chiropractic training institutions have emerged in 
the United States. Unlike in the United States, where all 
but one college are privately funded, chiropractic educa- 
tion in Australia, South Africa, Denmark, one college in 
Canada, and two in Great Britain is provided at estab- 
lished government-sponsored universities and colleges. 
Most colleges in the United States are accredited by the 
Council on Chiropractic Education, an agency certified 
by the U.S. Department of Education. Each college re- 
quires at least 4 academic years of professional education 
before students can qualify for licensure examinations. A 
minimum of 60 units of prescribed college-level courses 
(increasing to 90 units by 2002), mostly in the sciences, 
is required before admission to chiropractic college. Ap- 
proximately 50% of students enter chiropractic training 
with a baccalaureate degree. 

A recent study described U.S. chiropractic curricula 
as an average of 4820 classroom and clinical hours, with 
about 30% spent in the basic sciences and 70% in clin- 
ical sciences and internship (22). Medical school curric- 
ula average about 4670 hours with a similar breakdown. 
Compared with medical students, chiropractic students 
spend more hours in anatomy and physiology but fewer 
in public health. Both programs have similar hours in 
biochemistry, microbiology, and pathology. Chiroprac- 
tic curricula provide relatively little instruction in phar- 
macology, critical care, and surgery but emphasize bio- 
mechanics, musculoskeletal function, and manual 
treatment methods. Medical education has more than 
twice as many hours in actual clinical experience but 
1000 fewer hours in didactic and workshop-like clinical 
courses. All chiropractic colleges maintain busy training 
clinics that deliver chiropractic care in settings similar to 
typical chiropractic practice. Specialty training is avail- 
able in 2- to 3-year postgraduate residency programs in 
radiology, orthopedics, neurology, sports, rehabilitation, 
and pediatrics. Coursework leads to eligibility for ac- 
credited specialty board competency examinations, which 
confer “diplomate” or “certified” status. 

Forty-six states either recognize or require passage of 
examinations administered by the National Board of 
Chiropractic Examiners in the areas of basic science, 
clinical science, and clinical competency before granting 
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a graduate a license to practice. Most states also require 
annual proof of continuing education credits for ongo- 
ing license renewal. 


CHIROPRACTIC HEALTH CARE AND PRACTICE 
CHARACTERISTICS 

Chiropractic is an evolving health profession with 
functions, values, traditions, and training institutions 
similar to those of other professions. As envisioned by its 
founder, chiropractic was to be a revolutionary system of 
healing based on the premise that neurologic dysfunc- 
tion caused by “impinged” nerves at the spinal level was 
the cause of most “dis-ease” and that spinal manipula- 
tion (adjustment) removed the interference to a full and 
healthy expression of life. Modern chiropractic theory 
and practice have moved away from the original mono- 
causal theory, and research is gradually redefining the 
nature of the discipline and its education. Many still 
think “chiropractic” is synonymous with “spinal manip- 
ulation,” but as described below, this is only partially 
accurate. With the advent of the category “complemen- 
tary and alternative medicine” (CAM), chiropractors 
themselves are divided about how to define the profes- 
sion; many do not want to be termed CAM practitio- 
ners (23). Chiropractors have many of the attributes of 
primary care providers and often describe themselves as 
such (24). Others point out that chiropractic has more 
of the attributes of a limited medical profession or spe- 
cialty, akin to dentistry or podiatry (1). This is an on- 
going internal and external debate affected by dynamic 
health industry forces. 


Spinal Manipulation: The Chiropractic Adjustment 

The core clinical action that all chiropractors agree 
upon is spinal manipulation. Chiropractors much prefer 
the term spinal “adjustment,” reflecting their belief in 
the therapeutic and health-enhancing effect of correct- 
ing spinal joint abnormalities. Dozens of adjusting 
“techniques” exist, and discussions about their relative 
merits make up much chiropractic academic discourse 
(25, 26). The procedure in its broadest definition de- 
scribes application of a load (force) to specific body tis- 
sues with therapeutic intent. This load, which has tradi- 
tionally been delivered by hand, can vary in its velocity, 
amplitude, duration, and frequency, as well as anatomic 
location, choice of levers, and direction of force. 

Although “spinal manipulation” is traditionally as- 
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sociated with “chiropractic” (chiropractors deliver >90% 
of the manipulations in the United States [27]), chiro- 
practors also provide many other treatments and coun- 
selling services. Physical therapies such as heat, cold, 
electrical methods, and rehabilitation methods are com- 
mon (28, 29). Chiropractors usually suggest therapeutic 
exercises and general fitness recommendations to most 
patients, and give advice to many patients about nutri- 
tion, vitamins, weight loss, smoking cessation, and re- 
laxation techniques (30). Many chiropractors use other 
forms of CAM, with emphasis on massage, acupressure, 
and mineral and herb supplements (23). 


Chiropractic Case Mix 

Studies confirm that most patients go to chiroprac- 
tors for musculoskeletal problems: about 60% with low- 
back pain, and the remainder with head, neck, and ex- 
tremity symptoms (28, 31). Approximately one third of 
all patients who seek professional care for low-back pain 
consult chiropractors in a primary health care role (32— 
34). Furthermore, about half of the patients seeking chi- 
ropractic care have chronic symptoms (31, 35). Only a 
small number, typically fewer than 2% to 5%, seek care 
for other conditions. Recent studies have also docu- 
mented that a minor proportion of patients visit chiro- 
practors for general health concerns, prevention, and a 
feeling of well-being; they often receive standard health 
advice, most often with regard to physical fitness and 
nutrition (35-37). 


Diagnostic and Assessment Methods 

The approach used in chiropractic training and 
practice for clinical diagnosis is similar to that of all 
health care disciplines: a history, physical examination, 
and specialty-specific assessments (25, 38). The Council 
on Chiropractic Education specifies that these basic clin- 
ical competencies must be taught in all accredited insti- 
tutions, and chiropractors are expected to differentiate 
mechanical musculoskeletal problems from visceral ab- 
normalities that may present with a similar clinical pic- 
ture (29). Chiropractic practice guidelines developed by 
the profession rate history taking, physical examination, 
and periodic reassessments of progress as “necessary” at- 
tributes of good practice (39), 

By using job analysis concepts, the Nationa! Board 
of Chiropractic Examiners has provided the most thor- 
ough description of chiropractic practice (28). Chiro- 
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practors rated “extremely important” the knowledge 
needed to arrive at a diagnosis on the basis of informa- 
tion gathered from a patient’s history and physical, neu- 
rologic, and orthopedic examinations. In most states, 
chiropractors have the statutory right and obligation to 
render a medical diagnosis, especially within their scope 
of customary and legal practice. Patients with diagnoses not 
amenable to chiropractic care are routinely referred (20). 

Chiropractors’ use of advanced diagnostic tests is 
generally low, reflecting the typical nature of the mus- 
culoskeletal caseload (29). The main exception is plain- 
film radiography, which has been traditional in chiro- 
practic ever since its development at the beginning of 
the 20th century. Much training time is spent on the 
technique and interpretation of musculoskeletal radio- 
graphs (22, 40, 41). In regard to radiographic examina- 
tion, the job analysis survey indicated that chiropractors 
“frequently” obtain radiographs for new patients to de- 
termine abnormality; they “sometimes” obtain radio- 
graphs to determine instability or joint dysfunction; 
they “frequently” determine the possible site and nature 
of a manipulable subluxation; they “frequently” perform 
radiography on a patient whose condition is deteriorat- 
ing or who is not responding to care; and they “rarely” 
obtain radiographs to monitor a patient’s progress. Chi- 
ropractors consider knowledge of normal radiographic 
anatomy and of radiographic interpretation and diagno- 
sis to be “extremely important” (28). 

Indications for radiography are hotly debated in chi- 
ropractic circles, but use appears to be declining over 
time (42). The use of radiography may also vary sub- 
stantially by geographic region. A practice-based study 
comparing chiropractic and physician practices for pa- 
tients with back pain in Oregon found that 26% of 
patients of both provider groups had radiography (43). 
Carey and colleagues (4) found higher rates of use in 
North Carolina: 67% for chiropractors and 72% for 
orthopedists. Of note, since the inception of Medicare 
30 years ago, chiropractors had been mandated to ob- 
tain radiographs in order to be reimbursed for care. 
Only after persistent legislative activity has this provi- 


sion finally been changed (44). 


The Chiropractic Clinical Encounter and Patient 
Perceptions 

Chiropractors use the information from the case 
history and examination to ascertain the patient’s state 
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of health and to form a diagnostic impression, with ad- 
ditional studies obtained as needed. Focal joint, muscle, 
and soft tissue examinations are usually performed to 
determine the potential utility of spinal manipulation 
and other interventions. These usually include palpa- 
tion, assessing the range and quality of joint motion, 
and probing for tenderness and inflammation. On the 
basis of the findings, the chiropractor chooses a treat- 
ment plan and estimates prognosis. Essentially, patients 
may receive a trial of chiropractic care, be referred for 
co-management, or be referred to an appropriate spe- 
cialist. The profession has developed detailed consensus 
guidelines for quality for most aspects of case manage- 
ment (39), and these are didactically and clinically mod- 
eled in accredited chiropractic institutions. 

The clinical encounter tends toward a high-touch, 
low-technology health model with more concern for the 
person than the disease. Chiropractors believe in the 
inherent healing ability of the body and communicate 
the hope of healing to patients. Spinal manipulation and 
other forms of touching care require that a level of trust 
develop between the patient and the chiropractor. Re- 
peated visits allow a relationship to flourish that is often 
used to communicate on a social and psychological level 
as well as about biological implications of care (45). 

One recent essay opined that much of chiropractic’s 
success and perhaps its most important contribution to 
health care might concern this patient—physician rela- 
tionship (7). Analyses from anthropologic and sociologic 
perspectives have suggested that treatment by a chiro- 
practor, especially for many patients with chronic pain, 
can generate a sense of understanding and meaning, an 
experience of comfort, an expectation of change, and a 
feeling of empowerment (46, 47). The hands-on and 
compassionate “can do” clinical behavior of the typical 
chiropractor seems to be concrete, reassuring, and im- 
mediately satisfying. Observational studies (3, 4) and 
randomized trials (48) leave little doubt that chiroprac- 
tic patients are very satisfied with their management. 


CHIROPRACTIC THEORY AND RESEARCH 

Throughout the short history of chiropractic, the 
profession has had the difficult task of justifying a treat- 
ment partially rooted in quasi-mystical concepts to a 
skeptical mainstream medical and scientific community. 
Confounding this problem has been the fact that pain, 
especially chronic musculoskeletal pain, remains some- 
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thing of a scientific enigma (49). A 1975 National In- 
stitute of Neurological Diseases and Stroke conference, 
“Research Status of Spinal Manipulative Therapy,” 
pointed out the lack of any substantial research to justify 
claims made by chiropractors or any other practitioner 
of manipulation (50); by doing so the conference galva- 
nized a quarter century~long research effort. 


Focus of Research 

Two broad categories of research have been pur- 
sued: 1) clinical outcomes in randomized clinical trials 
and observational studies and 2) basic science efforts 
attempting to understand the biological mechanisms of 
spinal manipulation. For this report, we supplemented 
our own exhaustive reference collections of randomized 
clinical trials of spinal manipulation with additional 
searches of MEDLINE, MANTIS, CHIROLARS, and 
the Cochrane Collaboration Library. We tracked cita- 
tions and manually searched relevant journals to verify 
that the list was as complete as possible. We made no 
attempt to find finished unpublished clinical trials or 
review non—English-language reports. 

To date, at least 73 randomized clinical trials of a 
broadly defined spinal manipulation procedure can be 
found in the English-language literature. Most trials 
have been published in general medical and orthopedic 
journals (for example, British Medical Journal, Journal oj 
the American Medical Association, Spine). Nineteen pa- 
pers were published in the chiropractic peer-reviewed 
literature (for example, Journal of Manipulative ana 
Physiological Therapeutics). Most first authors have med- 
ical degrees, and 23 papers were written by chiroprac- 
tors. Authors did not necessarily publish in the literature 
of their profession. While publication bias cannot be 
ruled out, there is no evidence of it in this information. 

Most of these studies have been conducted on pa- 
tients with low-back, neck, and head pain, and a few 
have examined other conditions. The clinical trials in- 
clude placebo-controlled comparisons, comparisons with 
other treatments, and pragmatic comparisons of chiro- 
practic management with common medical manage- 
ment (Table 2). i 

Forty-three randomized ‘trials of spinal manipula- 
tion for treatment of acute, subacute, and chronic low- 
back pain have been published. Thirty favored manipu- 
lation over the comparison treatments in at least a 
subgroup of patients, and the other 13 found no signif- 
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Table 2. Results of Randomized, Controlled Trials of Spinal Manipulation 














icant differences. No trial to date has found manipula- 
tion to be statistically or clinically less effective than the 
comparison treatment. Eleven of the low-back pain tri- 
als included a placebo group; 8 of them showed an ad- 
vantage to manipulation (125). Eleven randomized, 
controlled trials of spinal manipulation for neck pain 
have been conducted; 4 had positive findings and 7 were 
equivocal. Seven of 9 randomized trials of manipulation 
-~ for various forms of headache were positive. 

In most of the randomized, controlled trials of ma- 
‘nipulation for musculoskeletal pain, the positive effect 
sizes appear to be clinically and statistically significant 
but not dramatic, leaving room for various interpreta- 
tions. Systematic reviews and meta-analyses conducted 
in the early to mid-1990s made cautiously positive or 
equivocal statements about the effectiveness of manipu- 
lation for low-back pain, neck pain, and headache, and 
called for higher-quality studies (27, 125-129). 

Using formal consensus processes, in 1995 the Que- 
bec Task Force on Whiplash-Associated Disorcers con- 
cluded that spinal manipulation had at least “weak cu- 
mulative evidence,” and recommended that a short 
regimen of spinal manipulation may be used as a thera- 
peutic trial for neck pain (130). In 1994, the U.S. 
Agency for Health Care Policy and Research similarly 
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Condition Randomized, Controlled Trials, a Results References 
„Acute back pain 10 Positive 51-63 
3 Equivocal 
Subacute and chronic back pain 9 Positive 64-79 
6 Equivocal 
Mixed acute and chronic back pain 10 Positive 48, 80-94 
4 Equivocal 
Sciatica 1 Positive 95 
Migraine headache 2 Positive 96-98 
1 Equivocal 
Muscle tension headache 4 Positive 99-103 
4 Equivocal 
Cervicogenic headache 1 Positive 104 
Acute, subacute, chronic neck pain 4 Positive 72, 73, 91, 92, 105-113 
7 Equivocal 
Elbow pain 1 Positive 114 
Dysmenorrhea 1 Positive 115, 116 
1 Equivocal 
Infantile colic 4 Positive 117 
Enuresis 1 Equivocal 118 
Asthma 2 Equivocal 119, 120 
Premenstrual syndrome 1 Positive 121 
Carpal tunnel syndrome 1 Equivocal 122 
Hypertension 4 Positive 123, 124 
1 Equivocal 





concluded that spinal manipulation was safe and effec- 
tive for acute low-back pain, with a strength of evidence 
level of “B.” This agency reviewed all clinical trials. avail- 
able at the time and found no other treatment to have 
stronger evidence, although nonsteroidal anti-inflamma- 
tory drugs received the same “B” rating (131). 

A 1997 systematic review of manipulation for low- 
back pain concluded (132), in contrast to previous opin- 
ions (27, 128, 131), that evidence was sufficient. to rec- 
ommend manipulation for chronic back pain but that 
the evidence for acute back pain was weak. The most 
recent systematic review (133) used a slightly different 
method of analysis, taking into account study design, 
quality, and strength of evidence; these authors con- 
cluded that there was moderately strong evidence of a 
short-term benefit of manipulation for both acute and 
chronic back pain. They found insufficient evidence for 
or against the effectiveness of manipulation for sciatica. 
However, a recent trial found that manipulation for pa- 
tients with sciatica related to disc herniation was better 
than chemonucleolysis in the short term and equivalent 
to that therapy at 12 months (95). A recent quantitative 
review found only equivocal evidence for the benefit of 
traction, exercise, and drug therapies for sciatica (134). 

The heterogeneity of patients with spinal pain, the 
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Table 3. Proposed Mechanisms of Spinal Manipulation 





Action Mechanism (Reference) 


Mechanical/anatomic Alleviation of an entrapped facet folrt inclusion 
or meniscoki that has been shown to be 
heavily innervated (138, 139) 

Repositioning of a fragment of postetor 
annular material from the Intervertebral disc 
(139, 140) 

Alleviation of stiffness Induced by fibrotic tissue 
from previous Injury or degenerative 
changes that may Include adaptive 
shortening of fascial tissue (141, 142) 

Inhibition of excessive reflex activity In the 
intrinsic spinal musculature or limbe and/or 
facilitation of inhibited muscle activity 
(143-145) 

Reduction of compressive or irritative Insults to 
neural tissues (146) 


Mechanical/anatomic 


Mechanical/anatomic 


Neurologic/mechanica! 


Neurologic/mechanical 





lack of definitive diagnoses, and the indications in some 
trials that subgroups of patients appear to respond better 
to manipulation than others have further highlighted 
the need to understand the underlying physiologic and 
psychological mechanisms of pain and disability. The 
design of rigorous clinical experiments of treatment ef- 
ficacy for approaches that include strong physician— 
patient interactions and “hands-on” therapy has been 
challenging, posing the question of a strong psycho- 
logical effect of chiropractic treatment. Surprisingly, 
spinal manipulation is one of the most studied treat- 
ments for back pain (56, 132). All manipulation trials, 
however, have had to contend with design and execution 
weaknesses that need to be addressed in future studies. 
The treatment of disorders not directly related to 
the musculoskeletal system by manipulation has been 
supported mainly by clinical experience and case reports. 
In the past few years, randomized clinical trials for pri- 
mary dysmenorrhea (115, 116), hypertension {123, 
124), chronic asthma (119, 120), enuresis (118), infan- 
tile colic (117), and premenstrual syndrome (121) have 
been completed, with variable results. Two systematic 
reviews, one on extant trials at the time (135) and a 
recent one on asthma sponsored by the Cochrane Col- 
laboration (136), concluded that the results do net ar- 
gue convincingly for or against the utility of spinal 
manipulation for these kinds of conditions. 


Blological Rationale 
Chiropractors direct spinal manipulation to a dys- 
functional joint “lesion” known as a subluxation. This is 
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characterized as a form of joint strain or sprain with 
clinically associated hypomobility, malalignment, local 
and referred pain, inflammation, and muscle tension 
(137). Subluxation in the chiropractic context primarily 
connotes a functional and not necessarily an anatomic 
entity. At least five mechanical and neurologic mecha- 
nisms have been proposed (Table 3). 

Chiropractic theory has held that subluxation and 
manipulation can have important physiologic effects: in- 
creased range of joint motion (147, 148), changes in 
facet joint kinematics (149), increased pain tolerance 
(150), increased muscle strength (151), attenuation of 
@-motoneuron activity (152), enhanced proprioceptive 
behavior (153), and changes in B-endorphins (154) and 
substance P (155). A biomechanical picture of manipu- 
lation is beginning to emerge from studies on the forces 
involved and the resultant kinetics and kinematics 
(156, 157). 


Risks of Spinal Adjustments and Manipulations 

The topic of complications from spinal manipula- 
tion has been controversial (126, 158, 159). Nonserious 
side effects of manipulation may consist of localized dis- 
comfort, headache, or fatigue that resolves within 24 to 
48 hours (160). The more serious reported complica- 
tions are the cauda equina syndrome from lumbar ma- 
nipulation and cerebrovascular artery dissection from 
cervical manipulation. The apparent rarity of these acci- 
dental events has made it difficult to assess the magni- 
tude of the complication risk. No serious complication 
has been noted in more than 73 controlled clinical trials 
or in any prospectively evaluated case series to date. 

Serious complications from lumbar spinal manipu- 
lation are extremely rare, estimated to be 1 case per 100 
million manipulations (27). For cervical manipulation, 
the risk for a cerebrovascular accident has been calcu- 
lated by various authors to range from 1 in 400 000 
(161) to between 3 and 6 per 10 million manipulations 
(126). The figures have been primarily based on retro- 
spectively collected single case reports (126, 158) and 
unsubstantiated practitioner surveys (161, 162). One 
retrospective cohort study examined the incidence of ce- 
rebrovascular accidents after manipulation (163). It cov- 
ered the experience of 99% of the practicing chiroprac- 
tors in Denmark from 1978 to 1988. During this 10- 
year period, five cases and one death were identified, 
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representing approximately one serious complication for 
every 1 million cervical manipulations. Unfortunately, 
there do not appear to be any specific risk factors for 
vertebrobasilar artery dissection after manipulation, and 
the cases might represent idiosyncratic events or the ag- 
gravation of arterial dissections in progress (159). 


THE FUTURE 

Significant challenges for conducting high-quality 
studies in the chiropractic profession continue to exist, 
but this is changing. The U.S. Health Resources and 
Services Administration’s Chiropractic Demonstration 
Program was the first federal effort to facilitate collabo- 
rative research between chiropractic and medical institu- 
tions in 1994, and it continues to sponsor annual con- 
ferences designed to set research agenda (164). In 1997, 
the National Center for Complementary and Alternative 
Medicine initiated a research center, the Consortial 
Center for Chiropractic Research, at Palmer College of 
Chiropractic in Davenport, Iowa. It represents a collab- 
oration of six chiropractic colleges and four state- 
supported universities. 

Chiropractic has survived, and it has begun to em- 
brace the values and behaviors of a mainstream health 
profession. In the past few decades, chiropractiz has 
strengthened its educational system; initiated research 
that has validated spinal manipulation; increased its 
market share of satisfied patients; initiated collebora- 
tions with other disciplines in practice, research, and 
professional settings; and effectively used political, legis- 
lative, and legal measures to secure a role. Nevertheless, 
significant attitudinal and structural barriers to main- 
stream status still hinder chiropractic, and the advances 
of recent years may not be enough to ensure continuing 
progress in this direction. 

Chiropractic still maintains some vestiges of an al- 
ternative health care profession in image, attitude, and 
practice. The profession has not resolved questions of 
professional and social identity, and it has not come to a 
consensus on the implications of integration into main- 
stream health care delivery systems and processes. In 
today’s dynamic health care milieu, chiropractic stands 
at the crossroads of mainstream and alternative medi- 
cine. Its future role will probably be determined by 
its commitment to interdisciplinary cooperation and 
science-based practice. 
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REVIEW 


Evaluation and Management of HIV-Infected Women 


Alexandra M. Levine, MD 


The rate of newly diagnosed AIDS in the United States is increas- 
Ing fastest In women, who are infected with HIV primarily through 
heterosexual transmission. Approximately 60% of these women 
are African American, and 18% are Latina. A gynecologic infection 
Is the most common symptom that leads to Initial mecical eval- 
uation. Specific studles at baseline should Include CD4 lympho- 
cyte count, HIV-1 RNA level, and gynecologic examination with 
Papanicolaou smear. Decisions about initiation of antiretroviral 
therapy depend on the patlent’s clinical diagnoses, her willlngness 
to adhere to treatment, and CD4 lymphocyte and HI'/-1 RNA 
levels. Levels of HIV-1 RNA may be somewhat lower in women 
than In men at the same CD4 count, whereas women have higher 
CD4 lymphocyte counts at the time of AIDS diagnosis. However, 
prospective trials have not yet Indicated the need to change the 
threshold CD4 lymphocyte counts or HIV-RNA levels for Initiation 


32-year-old African-American woman come: to see 

you because she has had recurrent vaginitis in the past 
year. She is concerned because the vaginal discharge has 
recurred only 2 months from the last episode. She nas had 
six sexual partners in the past 10 years, has been married 
for 5 years, and is monogamous. She has a 4-year-old son 
who is active and well. She has never used illicit injection 
drugs and has never had a blood transfusion. 


Is THIS PATIENT TYPICAL OF WOMEN WITH HIV 
INFECTION, AND SHOULD SHE BE TESTED FOR HIV? 

The patient is typical of women with HIV infec- 
tion; she should be counseled and then tested. The rate 
of AIDS in the United States is increasing fastest emong 
women, who accounted for approximately 7% of AIDS 
cases in 1985, 22% in 1997, and 30% in 1999 {1-3). 
The majority of U.S. women with AIDS belong to eth- 
nic minority groups; African Americans account for 
62% of cases, and Latinas and Caucasian persons each 
account for approximately 18% (3). 

Pelvic examination reveals a thick white cervical dis- 
charge, no masses, and no tenderness on cervical motion. 
Microscopic examination of the discharge reveals whive cells 
and hyphae. Cervical cultures are ordered, and you pre- 
scribe a 3-day course of topical antifungal therapy. The 
patient is counseled about HIV and agrees to be ‘ested; 
results confirm the presence of HIV infection. 
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of therapy In women. The efficacy of antiretroviral therapy appears 
to be similar in men and women, although women are more likely 
to experience toxicities. Abnormal Papanicolaou smears occur In 
approximately 40% of women at baseline, and 58% are Infected 
with human papillomavirus. The prevalence of both conditions 
Increases with lower CD4 lymphocyte counts and higher HIV-1 
RNA levels. Precursor lesions to cervical cancer may be effectively 
treated, but almost 50% recur within 1 year, mandating careful 
follow-up. Referral should be sought for specialized gynecologic 
care and for Issues related to HIV Itself, since survival Is prolonged 
In patients treated by physicians who are experienced In treating 
HIV. When they are provided the same access to care, HIV- 
Infected women have similar prognoses as HIV-infected men. 


Ann Intem Med. 2002;136:228-242. 
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Wuat Is THis Woman's PROBABLE SOURCE OF HIV 
INFECTION? 

The patient was probably infected by heterosexual 
contact, which is now the most common mode of trans- 
mission in U.S. women (2, 3). Because HIV infection 
may be asymptomatic for up to a decade after initial 
infection, it would not be unusual for the patient to 
have been unaware of her partners’ HIV status. 


SHOULD THE PATIENT’S HUSBAND AND SON BE TESTED 
FOR HIV? 

The patient’s husband and son should be tested. 
The chance of heterosexual transmission increases with 
higher HIV-1 viral load in the positive partner (4); pres- 
ence of reproductive tract infections (5, 6), cervical ec- 
topy (7), sex during menstruation (8), and lack of cir- 
cumcision in the male partner (9) may also increase the 
likelihood of transmission (10). The risk for vertical 
transmission from an infected mother (not taking anti- 
retroviral therapy) to her infant is approximately 25%; 
HIV can be transmitted to the child in utero (11), at 
birth (12-14), or by breast feeding (15-20). 

The patient’s husband was seen by another physician 
and was found to be infected with HIV. His CD4 lympho- 
cyte count was 0.65 X 10°cells/L, and his HIV viral load 
was 2033 copies/mL. Their son was found to be negative 
for HIV antibody, and his HIV RNA level was nondetect- 





Evaluation and Management of HIV-Infected Women REVIEW 


Table 1. Treatment of Gynecologic Infections In HiV-Infected Women 


Chlamydia trachomatis 


Pelvic inflammatory disease 
Outpatient 

100 mg orally twice dally x 14d 

Hospitalized patients 


Human papillomavirus genital warts 





able. The patient's vaginal cultures, which you ordered to 
rule out other infections, are positive for Candida organisms. 


SHOULD YOU ALTER THE PRESCRIBED TREATMENT, IN 
LIGHT OF THE PATIENT’s HIV Status? 

In general, the patient should receive the same treat- 
ment as an HIV-negative woman with candidal vagini- 
tis, although the duration of topical therapy may be 
extended to 7 to 14 days in the presence of underlying 
HIV infection. Table 1 shows recommended therapy 
for common gynecologic infections in HIV-infected 
women (21, 22). 


ARE GYNECOLOGIC INFECTIONS A COMMON INITIAL 
PRESENTATION IN HIV-INFECTED WOMEN? 

The most common reason that HIV-infected 
women first seek medical attention is development of a 
gynecologic infection (23). Recurrent candidal vaginitis 
was the reason for seeking care in 37% of 200 women in 
one study (23) and has been reported in 3% to 71% of 
women in published series (24-28); it tends to be seen 
at relatively high CD4* T-cell counts (29, 30). No firm 
evidence indicates that vaginal infections with Candida 
www.annals.org 


intravaginal miconazole suppository, 200 mg X 3 d, or 2% cream X 7 days OR 
Clotrimazole cream (1%) x 7-14 d, or 100 mg/d orally x 7 d, or 500 mg/d orally x 1d OR 


Infection Treatment 
Vaginitis 
Candidiasis 
Fluconazole, 150 mg/d orally x 1 d 
Trichomoniasis Metronidazole, 2.0 g orally 
Bacterial vaginosis Metronidazole, 500 mg orally twice dally x 7 d 


Doxycycline, 100 mg orally twice dally x 7 d OR 
Azithromycin, 1 g or 1.2 g (two 600-mg tabs) orally x 1 


Ceftriaxone, 250 mg Intramuscularly, or cefoxitin, 2 g Intramuscularly, plus probenecid, 1 g orally, followed by doxycycline, 


Cefoxitin, 2 g intravenously every 6 h, plus doxycycline, 100 mg every 12 h, until improved, followed by doxycycline, 
100 mg orally twice dally to complete 14 d 


Herpes simplex 
Mild Acyclovir, 400 mg orally threz times dally x 7-10 d OR 
Fameiclovir, 250 mg orally three times dally x 7-10 d OR 
Valacyclovir, 1 g orally twice dally x 7-10 d 
Severe or refractory Acyclovir, 800 mg orally 5 times dally x 7-10 d OR 


Acyclovir, 5-10 mg/kg of body welght intravenously every 8h x 7-10 d OR 
Valacyclovir, 1 g orally twice to three times dally x 7-10 days 
Padophyllin, trichloroacetic acid, cryotherapy 


Gonorrhea Ceftriaxone, 125-250 mg intramuscularly once, OR 
Spectinamycin, 2 g intramuscularly once f 
Syphllis 
Early Benzathine penicillin G, 2.4 million U Intramuscularly once 
Late Benzathine penicillin G, 2.4 million U Intramuscularly three times weekly 
Neurosyphilis Aqueous penicillin G, 18-24 million U Intravenously dally x 10-14 days (3—4 million U every 4 h) 


species are more severe in HIV-infected women than in 
noninfected women, but vulvovaginal candidiasis that is 
persistent, frequent, or poorly responsive to therapy is 
considered a clinical category B condition by the Cen- 
ters for Disease Control and Prevention (31). Gyneco- 
logic infections have been diagnosed at a routine study 
visit in up to 63% of women known to be HIV infected 
(32) and in 83% at the time of hospitalization, although 
only 9% were actually hospitalized for a primary gyne- 
cologic symptom or diagnosis (32, 33). The presence of 
infections other than bacterial vaginosis should alert the 
health care provider to the need for counseling and test- 
ing for HIV infection. 

Infection with human papillomavirus (HPV) is 
also common. Compared with 434 HIV-seronegative 
women at high risk for HIV infection, only HPV infec- 
tion was statistically more common among the 851 
HIV-seropositive women (28% vs. 64%, respectively) 
(24). Bacterial vaginosis was common in both groups 
(approximately 34% of patients in each group), and 
trichomoniasis was diagnosed in 12% of the HIV- 
infected women (24). Chronic genital infection with 
herpes simplex virus may be the first manifestation of 
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Table 2. Initial Assessment of HIV-Positive Women 


Comprehensive history and physical examination 
Gynecologic examination with Papanicolaou smear 
Discussion of safe sex practices and sexual health 

Laboratory tests 
Complete blood count 
Chemistry panel 
Antibody for hepatitis B and C 
Antibody for toxoplasmosis 
Antibody for cytomegalovirus 
VDRL and rapld plasma reagin tests for syphilis 
Lipid panei before institution of protease Inhibitor therapy 
Pregnancy test, If Indkcated 

Other 
Purtfled proteln derivative skin test (Mantoux, 5 tuberculin units) 
Chest radiography ` 





AIDS in women (34). Gonorrhea and infection with Chla- 
mydia trachomatis are relatively uncommon (24, 33, 35). 

The presentation of pelvic inflammatory disease 
may be more subtle than usual in HIV-infected women; 
these patients may have less severe pain and lower leu- 
kocyte counts (36, 37). However, body temperature 
may be higher, and an increased incidence of tubal ovar- 
ian abscesses has been reported (38). More intensive 
therapy for pelvic inflammatory disease is often recom- 
mended, with use of parenteral antibiotics (21, 22). 

Because your patient has newly diagnosed HIV infèc- 
tion, you order screening blood tests and other baseline eval- 
uations. 


WHAT BASELINE TESTS SHOULD BE DONE IN WOMEN 
WITH NEWLY DIAGNOSED HIV INFECTION? 

Screening blood work should include a complete 
blood count, with special attention to the hemoglobin 
and platelet counts (Table 2). Anemia was found in 
37% of 2056 HIV-infected women studied as part of 
the Women’s Interagency HIV Study (39). Factors in- 
dependently associated with anemia included African 
American ethnicity, mean corpuscular volume of eryth- 
rocytes less than 80 A, CD4 lymphocyte count less than 
0.2 X 10? cells/L, higher HIV RNA levels in plasma, 
current use of zidovudine, and history of a clinical 
AIDS-defining condition (39). Anemia has been associ- 
ated with decreased survival in HIV-infected persons 
(40—43). Thrombocytopenia is also common: It occurs 
in approximately 40% of patients during the course of 
infection and is the first manifestation of HIV in 10% 
(44, 45). 
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Serum chemistry panels, including glucose, and 
baseline levels of cholesterol and triglycerides are valu- 
able because many HIV-infected patients eventually re- 
ceive multiple medications, many of which cause renal, 
liver, or metabolic toxicity. In addition, up to 75% of 
HIV-infected patients have abnormal liver enzyme levels 
on initial evaluation (46). 

The U.S. Public Health Service/Infectious Diseases 
Society of America guidelines suggest initial screening 
for hepatitis B and C. Hepatitis B vaccination should be 
considered in patients who do not show immunity to 
the virus. Co-infection by hepatitis C virus and HIV has 
been associated with increased levels of hepatitis C virus 
RNA (47) and more rapid progression of HIV disease (48). 

A VDRL or rapid plasma reagin test should be or- 
dered because of the high likelihood of co-infection by 
HIV and syphilis (49). Biological false-positive results 
on these tests may be seen in up to 6% of HIV-infected 
patients (46). Treponemal and nontreponemal tests 
should be interpreted in the usual manner (22). 

An initial assessment of toxoplasmosis IgG can de- 
termine the potential risk for reactivation of latent in- 
fection (50) and the potential need for future prophy- 
laxis against toxoplasmosis (51). A positive result for 
toxoplasmosis on IgG antibody testing may also aid in 
the differential diagnosis of central nervous system dis- 
ease later in the course of HIV infection (50). 

Antibody screening for cytomegalovirus is sug- 
gested, since absence of previous cytomegalovirus infec- 
tion might aid in future decisions about prophylaxis 
against cytomegalovirus in the setting of severe CD4 
lymphocyte depletion (<0.5 X 10? cells/L) and might 
identify patients who should receive cytomegalovirus 
antibody—negative or leukocyte-depleted blood cell prod- 
ucts (51). 

A purified protein derivative skin test should be 
done (Mantoux, 5 tuberculin units); a positive result is 5 
mm of induration (52). The purified protein derivative 
test should be repeated annually in HIV-infected per- 
sons at risk for tuberculosis, since the chance of reacti- 
vation is approximately 7% to 10% per year (53). Base- 
line chest radiography is also suggested (54). 

A gynecologic examination with Papanicolaou 
(Pap) smear should be performed at baseline, re- 
peated at 6 months, and then repeated annually, as 
long as results are normal (51). A pregnancy test 
should be considered. 
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Table 3. indications for Initlation of Antiretroviral Therapy from the U.S. Public Health Service, Department of Health 
and Human Services* 













* Data from reference 61. 


Because your patient has newly diagnosed HIV infec- 
tion, you order measurements of viral load (HIV-1 RNA 
level) and CD4 lymphocytes in the blood. One month afier 
resolution of candidal vaginitis, the CD4 lymphocyte count 
is 0.279 X 10? cells/L and the HIV viral load is 134 000 
copies/mL. 

After discussing the critical importance of adherence to 
HIV treatment and assessing the patient’s willingness to do 
so, you initiate antiretroviral therapy with zidovudine plus 
lamivudine (Combivir [Glaxo SmithKline, Research Triangle 
Park, North Carolina]) and efavirenz. 


Wuat Factors SHOULD BE CONSIDERED WHEN 
DECIDING TO INITIATE ANTIRETROVIRAL THERAPY? 

Before considering the biological factors that influ- 
ence the decision to begin antiretroviral therapy, the 
patient’s acceptance of such therapy and her willingness 
and ability to take all medicines properly must be deter- 
mined. Lack of almost perfect adherence to antiretrovi- 
ral therapy has been associated with development of 
drug resistance and resultant drug failure (55-57). Be- 
fore starting a specific therapeutic regimen, it is critical 
to determine whether the patient is willing to adhere to 
the requirements of such therapy. 

The HIV-1 viral load and CD4 lymphocyte count 
are important biological factors that help guide treat- 
ment decisions. The amount of HIV-1 RNA in plasma 
is directly related to the probability of progression to 
clinical AIDS in the subsequent 5 years (58, 59). As 
initially reported in the Multicenter AIDS Cohort 
Study, a viral load less than 5000 copies/mL on 
branched DNA testing or less than 10 000 copies/mL 
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on reverse transcription polymerase 
chain reaction 





Clinical Category CD4 Lymphocyte Count, Plasma HIV-1 RNA Level, Recommendation 
x10? cælls/L copies/mL 
AIDS Any value Any value Treat 
Symptomatic HIV Infection Any value Any value Treat 
or AIDS 
Asymptomatic 30.35 Any value Treatment usually offered; may delay In 
i patients with HiV-1 RNA level 
i <20 000 copies/mL 
Asymptomatic >0.35 >30 000 on branched DNA assay or >55 000 Some controversy; elther treat or defer 


and monitor CD4 lymphocyte count 






on reverse transcriptase polymerase chain reaction is as- 
sociated with an 8% risk for progression to AIDS in the 
subsequent 5 years, but an HIV RNA level greater than 
36 000 copies/mL is associated with a 5-year risk for 
progression to AIDS of 62% (59). Current Public 
Health Service/Department of Health and Human Ser- 
vices guidelines (60) for initiation of antiretroviral ther- 
apy (Table 3) are somewhat more conservative than pre- 
vious guidelines (61) in terms of the threshold level of 
HIV-1 RNA at which treatment should be considered 
in asymptomatic patients with higher CD4 cell counts 
(>0.35 X 10° cells/L). These changes are based on the 
acknowledgment that HIV infection is currently incur- 
able and that antiretroviral therapy is associated with 
significant toxicity and difficulty in terms of adherence. 
The CD4 lymphocyte count also provides useful 
information for determining the need for antiretroviral 
therapy. Antiretroviral therapy should be initiated in 
asymptomatic patients with CD4 lymphocyte counts 
less than 0.35 X 10° cells/L (60, 61). When the CD4 
lymphocyte count is less than 0.2 X 10° cells/L or 14%, 
the risk for AIDS-defining opportunistic infections or 
neoplasms increases substantially, a condition termed 
immunologic AIDS (31). In patients with immunologic 
AIDS, prophylaxis against various infections should 
be initiated, as outlined in Table 4 (51, 62, 63). 
Measurement of viral load and CD4 lymphocyte 
count provides further prognostic information; the risk 
for AIDS increases in a stepwise manner as the CD4 
lymphocyte count decreases to less than 0.5, 0.35, and 
0.2 X 10° cells/L at the same HIV RNA level (64). 
These data have led to the development of guidelines for 
initiation of therapy in HIV-infected persons (Table 3). 
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Since the patient in this hypothetical case is eager to 
begin treatment and since her viral load is high (with 
CD4 lymphocyte count <0.35 X 10° cells/L), it is rea- 
sonable to initiate antiretroviral therapy with three 
agents, including two reverse-transcriptase inhibitors 
(zidovudine and lamivudine) and a third reverse-tran- 
scriptase inhibitor (abacavir), a non-nucleoside reverse- 
transcriptase inhibitor (efavirenz), or a protease inhibitor 


(Table 5). The antiretroviral regimen should be chosen 
on the basis of its complexity in terms of numbers of 
pills and the frequency of dosing, as well as potential 
toxicities and drug interactions. Combivir consists of 
only one pill taken twice daily, and efavirenz is taken 
once daily; there are no restrictions on food intake for 
either medication. The combination is known to be ef- 
ficacious and may avoid the potential complication of 


Table 4. Abbreviated Recommendations from the U.S. Public Health Service for Use of Prophylactic 


Antimicrobial Agents* 





Infection 


Pneumocystis carinii 
pneumonia 


Toxoplasma gondii 


Mycobacterium avium 
complex 


M. tuberculosis 


Streptococcus 
pneumoniae 


Hepatitis B 


influenza 


Varicella 





Threshold for initiation of Prophylaxis 


CD4 lymphocyte count <0.2 x 10° 
cells/L 

Previous P. carinii infection 

HIV-related thrush 

Fever of unknown origin for 2 weeks 


CD4 lymphocyte count <0.1 x 10? 
cells/L and positive result for 
T. gondii on IgG antibody testing 


CD4 lymphocyte count <0.5 x 10° 
cells/L 


Positive result on purified protein de- 
rivative test (25 mm of induration) 
or recent contact with person with 
tuberculosis 


All patients 


Negative result on anti-hepatitis B 
core screening test 


All patients 
Exposure to chicken pox or herpes 


zoster in patients negative by his- 
tory or antibody to varicella 


Agent Used as Prophylaxis 


Trimethoprim, 160 mg + sulfamethoxazole, 
800 mg/d OR 

Dapsone, 100 mg/d OR 

Aerosolized pentamidine, 300 mg/mo by 
Respirgard il nebulizert OR 

Atovaquone, 750 mg orally twice daily with 
meals 

Trimethoprim, 160 mg + sulfamethoxazole, 
800 mg/d OR 

Dapsone, 50 mg + pyrimethamine, 50 
mg/wk + leucovorin, 25 mg/wk OR 

Dapsone, 200 mg/wk orally + 
pyrimethamine, 75 mg/wk + leucovorin 
25 mg/wk orally 

Clarithromycin, 500 mg orally twice daily OR 

Azithromycin, 1200 mg/wk orally OR 

Rifabutin, 300 mg/d orally OR 

Azithromycin, 1200 mg/wk + rifabutin, 

300 mg/d orally 

Isoniazid (INH), 300 mg/d + pyridoxine, 

50 mg/d for =270 doses (9 mo or up to 
12 mo with interruption) OR 

Isoniazid, 900 mg + pyridoxine, 100 mg 
twice weekly with directly observed therapy 
to =76 doses (9 mo or up to 12 mo with 
interruption) OR 

in patients not receiving a protease inhibitor 
or non-nucleoside reverse transcriptase 
inhibitor: rifampin, 600 mg/d + pyrazin- 
amide, 20 mg/kg of body weight daily for 
=60 doses (2 mo or up to 3 mo with in- 
terruptions) 

Pneumovax?, one 0.5-mL dose; consider re- 
vaccination at 5 years or at time of CD4 
cell count increase to >0.2 x 10° cells/L, 
if initial vaccination occurred at CD4 cell 
count is <0.2 x 10° cells/L 

Recombivax HBt, 10 ug intramuscularly x 3 
doses, OR 

Energix-B§, 20 ug intramuscularly x 3 doses 

influenza vaccine, 0.5 mL intramuscularly; 
repeat annually 

Varicella zoster immune globulin, 5 vials (6.25 
mL) intramuscularly within 48-96 hours of 
exposure 


Criteria for Discontinuation of Prophylaxis 


Patients with increases of CD4 lymphocyte 
count to >0.2 x 10° cells/L for 3-6 
months may safely discontinue P. carinii 
prophylaxis 


May discontinue primary prophylaxis when 
CD4 lymphocyte count is >0.1 x 10? 
cells/L for =3-6 months 


May discontinue prophylaxis if CD4 lympho- 
cyte count is >0,1 x 10° cells/L for 3-6 
months in patients without previous M. 
avium complex bacteremia 





* Information from reference 63. 
+ Manufactured by Marquest Medical Products, Inc., Englewood, Colorado. 
+ Manufactured by Merck & Co., West Point, Pennsylvania. 
§ Manufactured by GlaxoSmithKline. Research Triangle Park, North Carolina. 
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Table 5. Ava\lable Antiretroviral Agents 
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Class Drug Dosing Comments 
Nucleoside reverse tran- Zidovudine 300 mg twice dally 
scriptase Inhibitors Didanosine Weight = 60 kg: 200 mg twice dally Pilis must be chewed; empty stomach; 
or 400 mg/d; weight < 60 kg: 125 powder also available 
mg twice dally or 250 mg/d 
Lamivudine 150 mg twice daily 2 mg/kg of body weight twice dally for 
weight <50 kg : 
Stavudine 40 mg twice daily; 30 mg twice daily If Should not be used with zidovudine 
<60 kg; 20 mg twice dally with 
peripheral neuropathy 
Dideoxycytidine 0.75 mg three times daily 
Abacavir 300 mg twice dally 
Combivir* (zidovudine + lamivudine) 1 tab twice dally 
Trizivir* (zidovudme + lamivudine + 1 tab twice dally 
abacavir) z 
Non-nucleoside reverse Neviraplnet 200 mg twice daily _ Start with 200 mg/d x 14 d to avold rash 
transcriptase Inhibitors Delaviradinet 400 mg three times dally Separate dosing of didanosine or antacids by 
th 
Efavirenz 600 mg/d Take at bedtime to reduce earty centra! 
nervous system side effects 
Nucleotide reverse tran- — Tenofavir§ 300 mg/d Take with food 
scriptase inhibitors 
Protease Inhibitors Ritonavirt 600 mg twice daily Dosage of 100-400 mg twice dally when 


Saqulnavir (Invirase) 


used with another protease Inhibitor, In- 
crease initial doses over first 14 days ‘for 
gastrointestinal tolerance 


400 mg twice dally with ritonavir, 


400 mg twice daily 


Saquinavir (Fortovase)+ 
indinavir 


Nelfinavirt 


1200 mg three times daily 
800 mg every 8h 


750 mg three times dally or 1250 mg 


Preferred because of better oral bioavailability 
Take while fasting or with light, nonfat meal; 
must drink 248 oz of fluids dally to pre- 

vent renal stones 
Take with food 


twice dally 


Amprenavirt 
Kaletra (lopinavir + ritonavir)tfl 


1200 mg twice dally 
3 capsules twice dally (133.3/33.3 mg) 





* Manufacrured by Glaxo SmithKline, Research Triangle Pack, North Carolina. 


t These drugs should not be used with oral contraceptive pills, since they result in decreased ethinyl estradiol levels and increased risk for pregnancy. 


+ No information is available on interactions with oral contraceptives. 
§ Manufactured by Gilead Sciences, Inc., Foster City, California. 

{| Manufactured by Roche Laboratories, Nutley, New Jersey. 

4] Manufactured by Abbott Laboratories, North Chicago, Ilinois. 


lipodystrophy, reported primarily with use of protease 
inhibitors (65). The ease of administration may facilitate 
adherence to therapy. 


ArE INDICATIONS FOR ANTIRETROVIRAL THERAPY THE 
SAME IN MEN AND WOMEN? 

During pregnancy, antiretroviral therapy is rou- 
tinely advised in an attempt to prevent vertical transmis- 
sion of HIV (66, 67). Aside from this circumstance, the 
recommendations for initiation of antiretroviral therapy 
are similar for men and women (60, 61). However, the 
threshold CD4 lymphocyte counts and HIV-1 RNA 
levels for initiation of antiretroviral therapy are some- 
what controversial and may differ between men and 
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women. The CD4 lymphocyte count may be higher at 
the time that AIDS is first diagnosed in women versus 
men (68), suggesting that antiretroviral therapy should 
perhaps be initiated at a lower threshold value in 
women. Furthermore, the level of HIV-1 RNA in 
plasma may be lower in women than in men at similar 
CD4 lymphocyte counts (69-74), and lower HIV-1 
RNA levels have been associated with progression to 
AIDS in women (71, 73, 74). Although not all studies 
have confirmed these findings (75, 76), the bulk of cur- 
rent evidence indicates a real difference in the level of 
HIV-1 RNA associated with disease progression in men 
versus women. Since women appear to have lower RNA 


levels (69-74) and higher CD4 lymphocyte counts 
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when AIDS is first diagnosed (68), it is possible that 
women should be treated earlier in the course of infec- 
tion. Prospective clinical trials are required to address 
this matter. 


Wuiat Is THE EFFICACY AND Toxicity OF HIGHLY 
Active ANTIRETROVIRAL THERAPY IN HIV-INFECTED 
Women COMPARED WITH MEN? 

Most studies indicate that the efficacy of antiretro- 
viral therapy is equivalent in women and men (77—83). 
Ritonavir in combination with reverse transcriptase in- 
hibitors has been studied in 90 women and 996 men 
(77). Although the efficacy of the drug appeared to be 
similar in both groups, women were more likely than 
men to experience nausea (63% vs. 56%), vomiting 
(49% vs. 31%), malaise and fatigue (47% vs. 34%), and 
numbness and tingling around the mouth (37% vs. 
27%). In contrast, men were more likely than women to 
experience diarrhea (62% vs. 49%). Use of antiretroviral 
therapy, especially protease inhibitors, has also been as- 
sociated with abnormal accumulations of body at and 
elevated cholesterol, triglyceride, and glucose levels, with 
development of insulin resistance (65, 84—88). These 
abnormalities, which represent more than a single en- 
tity, are termed. the lipodystrophy syndrome. Women with 
the lipodystrophy syndrome (87) are more likely than 
men to experience increases in abdominal fat (93% vs. 
76%) and breast size (74% vs. 31%), whereas men are 
more likely than women to develop lipoatrophy in the 
limbs (69% vs. 53%) and buttocks (60% vs. 45%). Men 
are also more likely than women to develop elevated 
levels of triglycerides (63% vs. 26%) and cholesterol 
(50% vs. 26%). 

A retrospective review of 200 men and 76 women 
attempted to ascertain the value of highly active antiret- 
roviral therapy (HAART) regimens in a “real-world” 
clinical setting (79). At 7 to 14 months after initiation 
of a HAART regimen containing a protease inhibitor, 
37% of patients had nondetectable plasma HIV-1 RNA 
levels; the regimen’s effectiveness did not differ signifi- 
cantly in men and women. However, women had a sta- 
tistically increased risk for adverse drug effects compared 
with men (37% vs. 25%) (P = 0.008). Of the protease 
inhibitors, ritonavir had a higher toxicity profile com- 
pared with indinavir or nelfinavir; adverse effects con- 
sisted primarily of gastrointestinal symptoms. 


234|5 February 2002 | Annals of Internal Medicine| Volume 136 * Number Z 


These data indicate that various antiretroviral agents 
and combinations are equally efficacious in HIV-infected 
men or women, although the toxicity profiles may differ. 

The patient and her husband do not wish to have more 
children, and she has been taking oral contraceptives for 
birth control. She asks if the HAART that you have pre- 
scribed will interfere with these oral contraceptives. 


ARE THERE ANY KNOWN DRUG INTERACTIONS 
BETWEEN HAART AND ORAL CONTRACEPTIVES? 

Drug interactions may be complex, especially when 
protease inhibitors are involved (21, 89, 90). Several 
antiretroviral agents interfere with metabolism of oral 
contraceptives and should be avoided (Table 5). Because 
efavirenz may be associated with severe birth defects 
(91), it is critical to discuss the importance of effective 
contraceptive measures while patients are taking efa- 
virenz. 

You measure the patients HIV-1 viral load after 1 
and 3 months and find that the level is now nondetectable 
(<0.5 copies/mL), while the CD4 lymphocyte count has 
increased to 0.499 X 10° cells/L. Serologic testing for hep- 
atitis, toxoplasmosis, cytomegalovirus, and syphilis is nega- 
tive, and the tuberculosis skin test is nonreactive: The pa- 
tient has no anemia or thrombocytopenia, and her liver and 
renal functions are normal. You ask her to continue taking 
her antiretroviral medications and to return in 3 months. 


How Orren SHOULD HIV-1 RNA Levers AND CD4 
LYMPHOCYTE COUNTS BE RECHECKED? 

The CD4 lymphocyte count and HIV-1 RNA levels 
should be measured every 3 to 4 months. The same 
laboratory and testing methods should be used. In the 
case of markedly divergent results, the tests should be 
repeated to ensure their accuracy. Any persistent in- 
crease in HIV-1 RNA viral load greater than 0.3 log,, 
(50% or more) is considered significant, warrants fur- 
ther evaluation, and may indicate the need to change 
antiretroviral therapy. Follow-up HIV-1 RNA measure- 
ments should be obtained when the patient is clinically 
stable and has had no intercurrent infection or immu- 
nization within the past 4 weeks, both of which may 
transiently increase the viral load (92-94). 

At the patients next quarterly evaluation, her HIV-1 
RNA level is still nondetectable and her CD4 lymphocyte 
count is 0.501 X 10° cells/L. The patient states that she 
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Table 6. Guldelines for Performance of Follow-up Papanicolaou Smears and Colposcopy In HIV-infected Women* 


Baseline Abnormality 


Normal Pap smear 
Severe Inflammation 
ASCUS or atypla 


Low-grade squamous-cell Intraeptthellal lesion or low-grade cervical 
intraepithelial neoplasia (CIN 1) 


High-grade squamous Intraepitheflal lesion or high-grade cervical 
intraepithelial neoplasia (CIN II or ti) 





Recommended Follow-up 


Repeat In 6 mo, then annually 

Evaluate for infection: repeat Pap smear In 2-3 mo 

Repeat Pap smear every 6 mo until 3 consecutive negative smears; then 
yearly follow-up 

Colposcopy with second report of ASCUS 

Pap smear every 6 mo, and colposcopy with directed biopsy If repeated 
Pap smear is abnormal; some clinicians proceed directly to colposcopy, 
especially if patient ts likely to be lost to follow-up 

Colposcopy with btopsy followed by definitive therapy (conization or 
loop excision) and follow-up every 6 mo; careful examination for 
squamous intraepithelial lesions at other anogenital sites 


* Information from reference 21. ASCUS = atypical squamous cells of uncertain significance; Pap = Papanicolaou. 


feels well, with no intercurrent vaginitis. You explain the 
importance of obtaining a Pap smear now that the vazinitis 
has cleared. 

The patients gynecologic examination is normal, but 
the Pap smear is abnormal, showing a Bethesda system 
low-grade squamous intraepithelial lesion. 


Do HIV-INrecte>D Women COMMONLY HAVE 
ABNORMAL PAP SMEARS? 

Abnormal Pap smears are common in HIV-infected 
women; they were documented in 40% of 2054 HIV- 
positive women and 17% of HIV-negative women in 
the Women’s Interagency HIV Study cohort (95). Ab- 
normal Pap smears are associated with HIV infection, 
CD4 lymphocyte count less than 0.2 X 10° cells/L, 
HPV infection, and infection with high-risk types or 
multiple types of HPV (95). The relationship between 
HIV infection (96-99) or lower CD4 lymphocyte 
counts (100) and increased likelihood of cervical intra- 
epithelial neoplasia (CIN) is well documented. Higher 
HIV-1 RNA levels have also been associated with in- 
creased risk for CIN (101). 


SHOULD THE PATIENT UNDERGO TESTING FOR HPV? 

Since the patient has an abnormal Pap smear, you elect 
to test her for presence and type of HPV infection by using 
polymerase chain reaction for HPV DNA. 

Infection with HPV is common in HIV-infected 
women; in one study, it was detected in 58% of 2015 
seropositive women and 26% of matched seronegative 
controls (102). The prevalence of HPV is even higher in 
women with CD4 lymphocyte counts less than 
0.2 X 10? cells/L (103) and those with high HIV-1 viral 
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load (102). Of note, HIV-infected women are also likely 
to have persistent HPV infection over time (104, 105), a 
factor associated with development of invasive cervical 
cancer in HIV-negative women (106). Routine testing 
for HPV in HIV-infected women is not yet recom- 
mended. 


Why Is HPV INFECTION IMPORTANT IN TERMS OF 
CERVICAL CANCER? 

Aside from its relationship to invasive cervical can- 
cer, HPV is associated with the advanced precursor le- 
sions CIN II and CIN III (107, 108). Multiple types of 
HPV have been identified, including HPV 6 and 11, 
which are associated with viral condyloma or mild dys- 
plastic changes (CIN J) that do not progress to frank 
neoplasia (109). In contrast, HPV types 16, 18, 31, 33, 
and 35 are often associated with more advanced precur- 
sor lesions and are found in most cases of invasive car- 
cinoma (110, 111). 

You explain to the patient that her Pap smear does not 
reveal cervical cancer but that she might have a precancer- 
ous lesion, which will require specialized assessment. You 
refer her to a gynecologist with experience in the care of 
HIV-infected women. Colposcopy confirms the presence of 
low-grade cervical intraepithelial neoplasia (CIN J); infec- 
tion with HPV type 6 is also present. 


What Is THE Course OF CIN IN HIV-INFECTED 
Women, AND How SHOULD CIN BE TREATED AND 
FOLLOWED? 

No specific therapy is required for CIN I, since this 
grade of lesion may regress spontaneously. However, 
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careful follow-up is required (Table 6). If CIN H or IH 
is found on colposcopy, treatment is needed to prevent 
eventual progression to invasive cervical carcinoma 
(108). Various therapies are efficacious; loop electrical 
excision procedure and cervical conization (cone biopsy) 
are the procedures most commonly performed in HIV- 
infected women (108). In HIV-negative women with 
CIN II or II, the risk for persistent CIN or CIN recur- 
ring 1 year after specific therapy is approximately 10%, 
whereas the recurrence rate approaches 40% to 60% in 
HIV-infected women (112). In preliminary studies, use 
of 5% topical 5-fluorouracil cream, administered at a 
dosage of 1 g every 2 weeks for 6 months, bas been 
associated with a statistically significant reduction in re- 
currence (28% of treated women and 47% of controls) 
(113). No significant systemic toxicities were observed, 
and rates of local toxicity were similar in both groups. 
Other experimental approaches are currently under study. 

Since the likelihood of both HPV infection and 
CIN correlate with HIV-1 viral load and CD4 lympho- 
cyte count, use of HAART may be associated with im- 
provements in the clinical course of HPV or CIN. Al- 
though results are conflicting, some studies have shown 
a significant decrease in the prevalence of CIN after 
HAART (114, 115). 

Your patient remains well. However, approximately 1 
year after institution of HAART, her HIV-1 RNA kvel has 
increased to 76 000 copies/mL and her CD4 lymphocyte 
count has decreased to 0.32 X 10° cells/L. You repeat these 
tests in 2 weeks, with similar results. You question her 
carefully about the possibility of any intercurrent itdness or 
vaccination, which she denies. You explain that her HIV-1 
may have become resistant to the medicines she is taking 
and ask how many times she forgot to take her antiretrovi- 
ral pills in the past week. She seems uncomfortable and says 
that she stopped taking her medicines 3 weeks ago because 
she found it too hard to remember to take them while trying 
to manage her household. 


What Is THE IMPACT OF INADEQUATE ADHERENCE TO 
ANTIRETROVIRAL MEDICATIONS, AND WHAT LEVE OF 
ADHERENCE Is REQUIRED FOR OPTIMAL EFFECT? 
Inadequate adherence to antiretroviral therapy may 
result in development of increasing HIV-1 viral load 
(55-57, 116, 117), development of antiretroviral drug 
resistance (118), and decreased survival (118-120). 
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Some studies have shown optimal retroviral suppression 
at compliance levels as low as 70% (121), although the 
majority of recent studies indicate that adherence rates 
of 95% or greater are associated with better outcomes in 
terms of viral suppression (55—57). 

Factors associated with decreased adherence include 
increasing complexity of the regimen (122), lack of be- 
lief that the regimen might work (56, 123), lack of social 
support, current abuse of alcohol or recreational drugs 
(56, 124), change in daily routine (125), forgetfulness, 
higher CD4 lymphocyte counts (56, 123), and psychi- 
atric illness or depression (126-129). Increased experi- 
ence with HIV disease by the treating physician has 
been statistically associated with improved patient ad- 
herence (129). 

Your patient starts to cry, stating that she is extremely 
depressed and worried about dying, leaving her son as an 
orphan. She doesn't have enough energy to care for herself 
and her family properly. She doesn't believe that the medi- 
cines will prevent her death from AIDS, and she feels over- 
whelmed by all of the difficulties in her life. 


SHOULD Your Patient Be REFERRED TO A MENTAL 
HEALTH PROFESSIONAL? WHICH MANAGEMENT ISSUES 
SHOULD BE REFERRED TO A SPECIALIST? 

Your patient should be referred to a mental health 
professional. Significant depression has been reported in 
as many as 60% of HIV-infected women (130), who 
often feel overwhelmed and exhausted with the burdens 
of caring for children, running a household, and meet- 
ing financial obligations. In these circumstances, HIV- 
infected women often neglect their own health care, 
with the inherent difficulties of transportation, cost, and 
lack of child care facilities, choosing instead to spend 
their energy caring for children or others who are de- 
pendent on them. Professional psychological care would 
be of benefit, in terms of adherence to medical therapy 
(129) and other quality-of-life issues. 

Referral to other specialists may also be required in 
other circumstances throughout the course of your pa- 
tient’s care, such as development of specific gynecologic 
disorders or cancer; decisions and care regarding poten- 
tial pregnancy; and management of various malignant, 
hematologic, or other organ-specific complications. Gui- 
dance from specialists in HIV disease will also probably 
be required. Referral to an HIV specialist is indicated if 
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the patient’s virologic or immunologic profile suggests 
failure of therapy or if questions about potential drug 
toxicities or interactions arise. Patients who receive their 
care from physicians experienced in HIV disease have 
been shown to fare better and live longer (131-124). 

Your patient expresses her fears about the long-term 
care of her son. She asks you about her long-term prognosis 
compared with that of her husband. 


Does THE PROGNOSIS OF HIV INFECTION DIFFER IN 
WOMEN AND MEN? 

Although an improved prognosis for women versus 
men with HIV infection has been reported (25), most 
early studies documented significantly shorter survival in 
women with AIDS (135, 136). When these latter anal- 
yses were restricted to patients who were taking antiret- 
roviral therapy, no difference in survival was found be- 
tween men and women (135). After adjusting for 
baseline CD4 lymphocyte counts and ensuring that 
both women and men had the same access to care, 
Chaisson and colleagues (137) demonstrated conclu- 
sively that survival of women with HIV disease was sim- 
ilar to that in men. Others have since confirmed that 
finding (138, 139). These data suggest that earlier re- 
ports of decreased survival in women with HIV or AIDS 
may have resulted from decreased. access to care, a prob- 
lem that persists among HIV-infected women in the 
United States (140-144). When used properly, effective 
antiretroviral therapy has been associated with a reduc- 
tion in mortality of approximately 50% among patients 
with AIDS and a reduction in development of clinical 
AIDS-defining conditions of approximately 75% among 
patients with HIV (145, 146). 

Several books and articles (21, 22, 51, 60, 61, 66, 
90) and Web sites (147—150) provide additional details 
on practical issues in the management of HIV-infected 
women. 
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PERSPECTIVE 


Medical Professionalism in the New Millennium: A Physician Charter 


Project of the ABIM Foundation, ACP-ASIM Foundation, and European Federation of Internal Medicine* 


To our readers: | write briefly to introduce the Medical Pro- 
fessionalism Project and its principal product, the Charter on 
Medical Professionalism. The charter appears in print for the first 
time in this issue of Annals and simultaneously in The Larcet. I 
hope that we will look back upon its publication as a watershed 
event in medicine. Everyone who is involved with health care 
should read the charter and ponder its meaning. 

The charter is the product of several years of work by leaders 
in the ABIM Foundation, the ACP-ASIM Foundation, ard the 
European Federation of Internal Medicine. The charter consists 
of a brief introduction and rationale, three principles, and 10 
commitments. The introduction contains the following premise: 
Changes in the health care delivery systems in countries through- 
out the industrialized world threaten the values of professional- 
ism. The document conveys this message with chilling brevity. 
The authors apparently feel no need to defend this premise, per- 
haps because they believe that it is a universally held truth. The 
authors go further, stating that the conditions of medical practice 
are tempting physicians to abandon their commitment to the 
primacy of patient welfare. These are very strong words. Whether 
they are strictly true for the profession as a whole is almost beside 
the point. Each physician must decide if the circumstances of 
practice are threatening his or her adherence to the values that 
the medical profession has held dear for many millennia. 

Three Fundamental Principles set the stage for the keart of 
the charter, a set of commitments. One of the three principles, 
the principle of primacy of patient welfare, dates from ancient 
times. Another, the principle of patient autonomy, has a more 
recent history. Only in the later part of the past centucy have 
people begun to view the physician as an advisor, often one of 
many, to an autonomous patient. According to this view, the 
center of patient care is not in the physician’s office or the hos- 
pital. It is where people live their lives, in the home and the 
workplace. There, patients make the daily choices that determine 
their health. The principle of social justice is the last of the three 
principles. It calls upon the profession to promote a fair distri- 
bution of health care resources. 

There is reason to expect that physicians from evecy point 
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on the globe will read the charter. Does this document represent 
the traditions of medicine in cultures other than those in the 
West, where the authors of the charter have practiced medicine? 
We hope that readers everywhere will engage in dialogue about 
the charter, and we offer our pages as a place for that dialogue to 
take place. If the traditions of medical practice throughout the 
world are not congruent with one another, at least we may make 
progress toward understanding how physicians in different cul- 
tures understand their commitments to patients and the public. 
Many physicians will recognize in the principles and com- 
mitments of the charter the ethical underpinning of their profes- 
sional relationships, individually with their patients and collec- 
tively with the public. For them, the challenge will be to live by 
these precepts and to resist efforts to impose a corporate mental- 
ity on a profession of service to others. Forces that are largely 
beyond our control have brought us to circumstances that require 
a restatement of professional responsibility. The responsibility for 
acting on these principles and commitments lies squarely on our 

shoulders. 
—Harold C. Sox, MD, Editor 


hysicians today are experiencing frustration as changes 

in the health care delivery systems in virtually all indus- 
trialized countries threaten the very nature and values of 
medical professionalism. Meetings among the European 
Federation of Internal Medicine, the American College of 
Physicians-American Society of Internal Medicine (ACP— 
ASIM), and the American Board of Internal Medicine 
(ABIM) have confirmed that physician views on profes- 
sionalism are similar in quite diverse systems of health care 
delivery. We share the view that medicine’s commitment to 
the patient is being challenged by external forces of change 
within our societies. 

Recently, voices from many countries have begun 
calling for a renewed sense of professionalism, one that 


*This charter was written by the members of the Medical Professionalism Project: ABIM Foundation: Troy Brennan, MD, JD (Project Chair), Brigham and Women’s Hospital, Boston, 
Massachusetts; Linda Blank (Preject Staff), ABIM Foundation, Philadelphia, Pennsylvania; Jordan Cohen, MD, Association of American Medical Colleges, Washington, DC; Harry 
Kimball, MD, American Board of Internal Medicine, Philadeiphia, Pennsylvania; and Neil Smelser, PhD, University of California, Berkeley, California. ACP-ASIM Foundation: Robert 
Copeland, MD, Southern Cardiopulmonary Associates, LaGrange, Georgia; Risa Lavizzo-Mourey, MD, MBA, Robert Wood Johnson Foundation, Princeton, New Jersey; and Walter 
McDonald, MD, American College of Physictans—American Society of Internal Medicine, Philadelphia, Pennsylvania. European Federation of Inrernal Medicine: Gunilla Brenning, MD, 
University Hospital, Uppsala, Sweden; Christopher Davidson, MD, FRCP, FESC, Royal Sussex County Hospital, Brighton, United Kingdom; Philippe Jaeger, MB, MD, Centre 
Hospitalier Universitaire Vaudois, Lausanne, Switzerland; Alberto Malliani, MD, Università di Milano, Milan, Italy; Hein Muller, MD, PhD, Ziekenhuis Gooi-Noord, Rijksstraarweg, 
the Netherlands; Daniel Sereni, MD, Hôpital Saint-Louis, Paris, France; and Eugene Sutorius, JD, Faculteit der Rechts Geleerdheid, Amsterdam, the Netherlands. Special Consultants: 
Richard Crucss, MD, and Sylvia Cruess, MD, McGill University, Montreal, Canada; and Jaime Merino, MD, Universidad Miguel Hernandez, San Juan de Alicante, Spain. 
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is activist in reforming health care systems. Responding 
to this challenge, the European Federation of Internal 
Medicine, the ACP—ASIM Foundation, and the ABIM 
‘Foundation combined efforts to launch the Medical 
Professionalism Project (www.professionalism.org) in 
late 1999. These three organizations designated mem- 
bers to develop a “charter” to encompass a set of prin- 
ciples to which all medical professionals can and should 
aspire. The charter supports physicians’ efforts to ensure 
that the health care systems and the physicians working 
within them remain committed both to patient welfare 
and to the basic tenets of social justice. Moreover, the 
charter is intended to be applicable to different cultures 
and political systems. 


PREAMBLE 

Professionalism is the basis of medicine’s contract with 
society. It demands placing the interests of patients above 
those of the physician, setting and maintaining stan- 
dards of competence and integrity, and providing expert 
advice to society on matters of health. The principles 
and responsibilities of medical professionalism must be 
clearly understood by both the profession and society. 
Essential to this contract is public trust in physicians, 
which depends on the integrity of both individual phy- 
sicians and the whole profession. 

At present, the medical profession is confronted by 
an explosion of technology, changing market forces, 
problems in health care delivery, bioterrorism, and glob- 
alization. As a result, physicians find it increasingly dif- 
ficult to meet their responsibilities to patients and soci- 
ety. In these circumstances, reaffirming the fundamental 
and universal principles and values of medical profes- 
sionalism, which remain ideals to be pursued by all phy- 
sicians, becomes all the more important. 

The medical profession everywhere is embedded in 
diverse cultures and national traditions, but its members 
share the role of healer, which has roots extending back 
to Hippocrates. Indeed, the medical profession must 
contend with complicated political, legal, and market 
forces. Moreover, there are wide variations in medical 
delivery and practice through which any general princi- 
ples may be expressed in both complex and subtle ways. 
Despite these differences, common themes emerge and 
form the basis of this charter in the form of three fun- 
damental principles and as a set of definitive professional 
responsibilities. - 
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FUNDAMENTAL PRINCIPLES 

Principle of primacy of patient welfare. This principle 
is based on a dedication to serving the interest of the 
patient. Altruism contributes to the trust that is central 
to the physician—patient relationship. Market forces, so- 
cietal pressures, and administrative exigencies must not 
compromise this principle. 


Principle of patient autonomy. Physicians must have 
respect for patient autonomy. Physicians must be honest 
with their patients and empower them to make in- 
formed decisions about their treatment. Patients’ deci- 
sions about their care must be paramount, as long as 
those decisions are in keeping with ethical practice and 
do not lead to demands for inappropriate care. 


Principle of social justice. The medical profession must 
promote justice in the health care system, including the 
fair distribution of health care resources. Physicians should 
work actively to eliminate discrimination in health care, 
whether based on race, gender, socioeconomic status, 
ethnicity, religion, or any other social category. 


A SET OF PROFESSIONAL RESPONSIBILITIES 

Commitment to professional competence. Physicians 
must be committed to lifelong learning and be respon- 
sible for maintaining the medical knowledge and clinical 
and team skills necessary for the provision of quality 
care. More broadly, the profession as a whole must strive 
to see that all of its members are competent and must 
ensure that appropriate mechanisms are available for 
physicians to accomplish this goal. 


Commitment to honesty with patients. Physicians 
must ensure that patients are completely and honestly 
informed before the patient has consented to treatment 
and after treatment has occurred. This expectation does 
not mean that patients should be involved in every 
minute decision about medical care; rather, they must 
be empowered to decide on the course of therapy. Phy- 
sicians should also acknowledge that in health care, 
medical errors that injure patients do sometimes occur. 
Whenever patients are injured as a consequence of med- 
ical care, patients should be informed promptly because 
failure to do so seriously compromises patient and soci- 
etal trust. Reporting and analyzing medical mistakes 
provide the basis for appropriate prevention and im- 
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provement strategies and for appropriate compensation 
to injured | parties. 


Commitment to patient confidentiality. Earning the 
trust and confidence of patients requires that appropri- 
ate confidentiality safeguards be applied to disclosure of 
patient information. This commitment extends to dis- 
cussions with persons acting on a patient’s behalf when 
obtaining|the patient’s own consent is not feasible. Ful- 
filling the} commitment to confidentiality is more press- 
ing now than ever before, given the widespread use of 
electronic information systems for compiling patient 
data and an increasing availability of genetic informa- 
tion. Physicians recognize, however, that their commit- 
ment to patient confidentiality must occasionally yield 
to overriding considerations in the public interest (for 
example, when patients endanger others). 





Commitment to maintaining appropriate relations 
with patients. Given the inherent vulnerability and de- 
pendency of patients, certain relationships between phy- 
sicians and patients must be avoided. In particular, phy- 
sicians should never exploit patients for any sexual 
advantage, personal financial gain, or other private purpose. 


Commitment to improving quality of care. Physicians 
must be dedicated to continuous improvement in the 
quality of health care. This commitment entails not only 
maintaining clinical competence but also working col- 
laboratively with other professionals to reduce medical 
error, increase patient safety, minimize overuse of health 
care resources, and optimize the outcomes of care. Phy- 
sicians must actively participate in the development of 
better measures of quality of care and the application of 
quality measures to assess routinely the performance of 
all individuals, institutions, and systems responsible for 
health care delivery. Physicians; both individually and 
through their professional associations, must take re- 
sponsibility for assisting in the creation and implemen- 
tation of mechanisms designed to encourage continuous 
improvement in the quality of care. 


Commitment to improving access to care. Medical 
professionalism demands that the objective of all health 
care systems be the availability of a uniform and ade- 
quate standard of care. Physicians must individually and 
collectively strive to reduce barriers to equitable health 
care. Within each system, the physician should work to 
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eliminate barriers to access based on education, laws, 
finances, geography, and social discrimination. A com- 
mitment to equity entails the promotion of public 
health and preventive medicine, as well as public advo- 
cacy on the part of each physician, without concern for 
the self-interest of the physician or the profession. 


Commitment to a just distribution of finite resources. 
While meeting the needs of individual patients, physi- 
cians are required to provide health care that is based on 
the wise and cost-effective management of limited clin- 
ical resources. They should be committed to working 
with other physicians, hospitals, and payers to develop 
guidelines for cost-effective care. The physician’s profes- 
sional responsibility for appropriate allocation of re- 
sources requires scrupulous avoidance of superfluous 
tests and procedures. The provision of unnecessary ser- 
vices not only exposes one’s patients to avoidable harm 
and expense but also diminishes the resources available 


for others. 


Commitment to scientific knowledge. Much of medi- 
cine’s contract with society is based on the integrity and 
appropriate use of scientific knowledge and technology. 
Physicians have a duty to uphold scientific standards, to 
promote research, and to create new knowledge and en- 
sure its appropriate use. The profession is responsible for 
the integrity of this knowledge, which is based on scien- 


tific evidence and physician experience. 


Commitment to maintaining trust by managing con- 
flicts of interest. Medical professionals and their organi- 
zations have many opportunities to compromise their 
professional responsibilities by pursuing private gain or 
personal advantage. Such compromises are especially 
threatening in the pursuit of personal or organizational 
interactions with for-profit industries, including medical 
equipment manufacturers, insurance companies, and 
pharmaceutical firms. Physicians have an obligation to 
recognize, disclose to the general public, and deal with 
conflicts of interest that arise in the course of their pro- 
fessional duties and activities. Relationships between in- 
dustry and opinion leaders should be disclosed, espe- 
cially when the latter determine the criteria for conducting 
and reporting clinical trials, writing editorials or thera- 
peutic guidelines, or serving as editors of scientific jour- 
nals. 
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Commitment to professional responsibilities. Às mem- 
bers of a profession, physicians are expected to work 
collaboratively to maximize patient care, be respectful of 
one another, and participate in the processes of self- 
regulation, including remediation and discipline of 
members who have failed to meer professional stan- 
dards. The profession should also define and organize 
the educational and standard-setting process for current 
and future members. Physicians have both individual 
and collective obligations to participate in these pro- 
cesses. These obligations include engaging in internal 
assessment and accepting external scrutiny of all aspects 
of their professional performance. 


SUMMARY 

The practice of medicine in the modern era is beset 
with unprecedented challenges in virtually all cultures 
and societies. These challenges center on increasing dis- 
parities among the legitimate needs of patients, the 
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available resources to meet those needs, the increasing 
dependence on market forces to transform health care 
systems, and the temptation for physicians to forsake 
their traditional commitment to the primacy of patients’ 
interests. To maintain the fidelity of medicine’s social 
contract during this turbulent time, we believe that phy- 
sicians must reaffirm their active dedication to the prin- 
ciples of professionalism, which entails not only their 
personal commitment to the welfare of their patients 
but also collective efforts to improve the health care 
system for the welfare of society. This Charter on Med- 
ical Professionalism is intended to encourage such ded- 
ication and to promote an action agenda for the profes- 
sion of medicine that is universal in scope and purpose. 


Requests for Single Reprints: Linda Blank, ABIM Foundation, 510 
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EDITORIAL | 


Stirred, Not Shaken 


he effect of alcohol on the cardiovascular system has 

been studied and debated for over 150 years (1), but 
a specific cardiomyopathy related to excessive alcohol 
consumption has been recognized only for the past half 
century (2). The putative effect of alcohol on the heart 
has been clouded and confounded by cardiovascular 
damage due to simultaneous nutritional deficiency as a 
consequence of beriberi, the toxic effects of additives 
such as cobalt, and the lack of a good large-animal 
model of alcoholic cardiomyopathy (3). We now know 
that alcohol can directly affect the cardiovascular system, 
but the precise mechanism of damage remains contro- 
versial (4, 5). Two studies in this issue (6, 7) add to our 
understanding of this association. While they may raise 
almost as many questions as they answer, taken together 
they can be stirred into our understanding of alcohol’s 
effects on the heart without fundamentally shaking the 
foundations of our knowledge. 

That alcohol can affect the heart in humans would 
seem to be beyond doubt, although some would argue 
that a firm causal relationship has not been proven (8). 
Clear and persuasive data show that long-term alcohol 
use may be associated with left ventricular dysfunction 
and overt congestive heart failure, a variety of supraven- 
tricular and ventricular arrhythmias, sudden death, and 
hypertension. Alcohol is believed to be the causal agent 
in 3% to 40% of all patients with otherwise unexplained 
(idiopathic) dilated cardiomyopathy (9). Even short- 
term, acute ingestion of alcohol may result in transient 
left ventricular dysfunction and arrhythmias (19, 11). 
The cessation of alcohol consumption in patienrs with 
presumed alcoholic cardiomyopathy is associated with 
an improvement in left ventricular function and a re- 
duction in scintigraphic evidence of myocardial damage 
(12). Long-term alcoho! consumption produces a pat- 
tern of dilated cardiomyopathy in several animal mod- 
els, although the lack of a good large-animal medel has 
hindered study (3, 4). The recent description of a stable 
avian model of alcoholic cardiomyopathy may accelerate 
progress in our understanding of alcohol-mediated car- 
diovascular damage (3). 

In this issue, Nicolás and colleagues further docu- 
ment improved left ventricular function with the reduc- 
tion or cessation of alcohol consumption, as well as a 
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progressive worsening of left ventricular function in pa- 
tients who continue to drink heavily (6). In a 4-year 
prospective study, the authors found that persons with 
chronic alcoholism who continued to drink heavily 
demonstrated progressive deterioration in noninvasively 
measured left ventricular systolic function, while func- 
tion improved in those who ceased or reduced their al- 
cohol intake. One interesting finding was that ventricu- 
lar performance improved even in patients who 
continued to consume a moderate amount of alcohol. 
This may be the consequence of a threshold effect, 
where toxicity is seen only above a certain level of alco- 
hol consumption. Moderate alcohol consumption might 
also have other effects on the cardiovascular system be- 
yond causing myocardial depression. It is important not 
to infer a change in muscle function from a change in 
ejection fraction, since the ejection-phase indices depend 
on the particular loading conditions of the ventricle. 

While alcoholic cardiomyopathy has been recog- 
nized for many years, interest in other manifestations of 
alcoholic heart disease was stimulated by observations in 
the 1970s and 1980s regarding the apparent association 
between excessive alcohol consumption and the appear- 
ance of a variety of arrhythmias and sudden death. In 
one syndrome, termed the holiday heart syndrome be- 
cause affected patients typically present with arrhythmia 
after binge drinking on a holiday, patients may have no 
other manifestations of end-organ damage and usually 
do not have left ventricular dysfunction or congestive 
heart failure. Several types of arrhythmias have been 
seen, most commonly atrial fibrillation but also atrial 
flutter and premature ventricular depolarizations (13). A 
study reported two decades ago used electrophysiologic 
testing to demonstrate that even modest doses of alcohol 
could produce rhythm disturbances in persons with a 
long-term history of alcohol abuse, most of whom had 
evidence of some form of heart disease (14). In the study 
by Nicolds and colleagues, 10 of 55 alcoholic men died 
during follow-up; all 10 men had continued to drink 
heavily (6). This finding highlights the potential impor- 
tance of alcohol-related arrhythmias. 

The study by Walsh and associates in this issue is 
intriguing because it did not show the expected associa- 
tion of heavier drinking with increased risk for conges- 
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tive heart failure (7). Studying the well-established Fram- 
ingham cohort, the investigators used a clinical scoring 
method to identify patients who developed congestive 
heart failure during follow-up. They found that the risk 
for congestive heart failure was not associated with 
heavier alcoho! consumption; in fact, moderate alcohol 
use actually appeared to have a protective effect. What 
are we to make of these findings? 

Several methodologic issues need to be considered 
before we discard our concept of alcohol-mediated heart 
damage. The first is the duration of alcohol use in these 
patients. Regan (10) and others have emphasized that 
alcoholic cardiomyopathy typically is seen after at least a 
decade of consistent consumption of at least 80 g of 
alcohol per day; the study by Nicolás and colleagues 
required a minimum of 10 years’ consumption of at 
least 100 g/d (6). This information is not available in 
the study by Walsh and associates, and thus patients 
may not have had enough toxic exposure to cause heart 
failure during the study. In addition, the Walsh study 
did not include a direct measure of left ventricular func- 
tion, such as echocardiography or nuclear techniques. 
Objective measures of cardiac performance usually are 
considered necessary to supplement clinical heart failure 
scores and reduce the false-positive rate (15, 16). We do 
not know how many patients actually had asymptomatic 
ventricular dysfunction that may become symptomatic 
at some point in the future. These issues notwithstand- 
ing, the Walsh study is well done and challenges some of 
our established principles. Whether the methodologic 
issues raised account for the results remains unclear. It 
should be emphasized that this study is not the only one 
to question the association of left ventricular systolic 
dysfunction and alcohol consumption. In a previous 
study, left ventricular function did not differ in 89 
asymptomatic patients with chronic alcoholism com- 
pared with controls, although the alcoholic patients did 
have more evidence of left ventricular diastolic dysfunc- 
tion (17). 

The Walsh study further supports the concept that 
some degree of alcohol consumption may actually be 
protective and beneficial; similarly, the Nicolás study 
showed improvement in left ventricular function even 
with continued moderate alcohol consumption. Several 
epidemiologic studies have suggested a U-shaped mor- 
tality curve as a function of alcohol use, with moderate 
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alcohol consumption associated with reduced mortality 
Perhaps most interesting is the so-called French para: 
dox: In France, despite risk factors for coronary artery 
disease that are no lower and perbaps higher than usua 
(such as a diet high in saturated fats), persons have muck 
lower mortality rates for coronary heart disease than ir 
most other European countries, a phenomenon that ha: 
been attributed to the consumption of red wine (18, 19). 

What to do with this kind of information is, ol 
course, problematic. Are we really to encourage the use 
of moderate alcohol consumption, even though we are 
aware of its multiple (potential) deleterious effects? | 
think not, particularly given that while the cardiovascu- 
lar mortality rate is significantly lower in France than ir 
other European countries, the overall mortality rate i: 
not (20). It has been suggested that part of the reasor 
for this dichotomy is a higher rate of alcohol-mediatec 
noncardiovascular mortality (19). Given the widespreac 
use of alcoholic beverages in the western world, let us 
hope that the provocative studies reported in this issuc 
will stir researchers to gain further understanding of the 
cardiovascular effects of alcohol. 


Joshua Wynne, MD, MBA 
Wayne State University 
Detroit, MI 48201 
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My two paternal uncles were both professlonal men. Wanda Landowska, the 
famous harpsichord player, knew them in Warsaw. She related to me some amusing 
stories about Uncle Stanislaw*, a doctor of medicine who was more famous as a 
raconteur than as a medical man. He caused discomfort to his patients by telling 
them that medicine was but an experimental science, and that the best he could do 
was to make sure that the pills and potions he prescribed would cause no harm; they 
were placebos calculated to maxe them feel good through sheer faith in their 
curative power. After listening to his reasoned discourse, a patient would go to 


another doctor.” 
*flourished circa 1890. 


Nicolas Slonimsky 
Perfect Pitch: A Life Story 
New York: Oxford Univ Pr; 1988 
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On BEING A DOCTOR | 


Emergency 


Me mornings I enter the building that houses my 
office through the back door. And most mornings 
my mind is elsewhere. I am preoccupied with thoughts 
of the day ahead—things to accomplish, people to see, 
meetings to attend, a lecture to give, deadlines to meet. 

But this morning, as I cross through the trauma 
center garage where I park my car, on the ground floor 
beneath the helipad, a man approaches me, disheveled, 
emaciated, his eyes a little wild, I notice as he nears me, 
walking straight toward me, quickly. I try to seem non- 
chalant, but I’m no longer preoccupied with anything 
but my immediate surroundings. I’m focused. The man 
has my attention. 

When we are within touching distance he stops 
abruptly, holds out his hand (or is he reaching for me?), 
and mumbles something I don’t quite catch. Directions 
maybe? People often ask for directions down here. J ask, 
“What'd you say?” “Can you spare some change?” he 
repeats, more slowly. And then, as if to assure me he’s 
no panhandler, he thrusts his other arm forward to show 
me a soiled, makeshift bandage barely concealing a sup- 
purating wound. “I got hurt. Been waitin’ to get in. I 
need to get somethin’ to eat,” and he gestures toward 
the vending machines in the bare waiting room just 
behind us at the top of the ramp. I reach into my pocket 
and empty what change I have into his good hand and 
ask, “Will that help?” He replies, with gratitude, I think 
(his agitated expression didn’t change), “If that’s all you 
can spare.” Whereupon he wheels around and retraces 
his steps jerkily toward the candy and chips machines. 

I too turn and continue toward my office. All of a 
sudden I feel the softness of the leather attaché tucked 


under my bare, unspoiled arm. I look down and see my 
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$200 shoes staring back at me. And the oil drippings all 
over the garage floor from the dilapidated vans and pick- 
ups that deliver their damaged human cargo to the ER. 
I become aware of an acrid odor in the humid morning 
air. And the cry of a siren approaching from afar, and 
the throbbing beat of the rotor blades of the Medivac 
helicopter landing on the roof, the air around me pul- 
sating from the downward pressure. And in my mind’s 
eye I see the big jail bus with the bars on the windows 
turn the corner toward the clinics. That must have hap- 
pened as I got out of my car when the intersection was 
in my line of vision. But I don’t remember seeing the 
bus then—only now. 

As I pass out of the garage into the sunlight I see a 
morbidly obese woman, her legs swathed in elastic wrap- 
pings, leaning hard on her walker, lugging her great 
weight toward the hospital one labored step at a time. 
And I notice for the first time a sign that’s surely been 
there for a couple of years announcing, “We care about 
your health. Our facilities and grounds are a smoke-free 
environment.” On the benches beneath the sign the 
medically dispossessed gather, stealing a smoke, staring 
down and out, worrying, waiting. 


Ronald A. Carson, PhD 
University of Texas Medical Branch 
Galveston, TX 77555-1311 
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Sponsorship, Authorship, and Accountability 


TO THE EDITOR: Academic researchers must have complete freedom 
to participate in and approve all aspects of industry-sponsored clin- 
ical trials, including any publication resulting from such a trial. The 
Pharmaceutical Research and Manufacturers of America enccurages 
all authors to abide by the new rules outlined in the editorial by the 
International Committee of Medical Journal Editors (1). 

That having been said, the editorial has serious defects. Its bi- 
ased tone slights the vital contributions of our industry to the =linical 
trial process. Throughout the editorial, the integrity of academic 
investigators is assumed, while the industry’s integrity is corstantly 
questioned. The editorial ignores the fact that the trial sponscts usu- 
ally do most of the actual work in clinical trials. There are many 
well-respected, highly ethical, and experienced clinicians working for 
the industry who are not subject to pressures that affect most acade- 
micians, such as the need to obtain grants and secure tenure 

Thus, while our industry supports the need to ensure the inde- 
pendence of researchers, the editorial is unnecessarily antagonistic, 
which weakens its impact. A more balanced approach woud have 
recognized the essential roles that both industry and inves-igators 
play in developing safe and effective medicines for patients. 


Alan F. Holmer, JD 
Pharmaceutical Research and Manufacturers of America 
Washington, DC 20005 
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TO THE EDITOR: We represent seven of the largest global contract 
research organizations (CROs). We agree with the Interaational 
Committee of Medical Journal Editors (CMJE) (1) that all research 
must be conducted and reported objectively, dispassionately, and 
with the highest levels of scientific accuracy and integrity. 

Rather than as stated in the ICMJE editorial, however, zhe per- 
ception of “head-to-head” competition between CROs and academic 
sites is erroneous and does not accurately portray the roles, objec- 
tives, and operations of CROs in the clinical research process. Con- 
tact research organizations work on a sponsor’s behalf in = highly 
regulated environment (2) to implement and manage a clin cal trial 
according to the study protocol. They provide research services that 
include consultation in study design; facilitation of the recruitment 
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of investigators and study patients; assurance of patient protection, 
data integrity, and data analysis to maximize the quality of research; 
and, in particular, guidance through the complex regulatory environ- 
ment. Contract research organizations do not sponsor clinical trials, 
do not own trial data, do not provide routine patient care, and do 
not participate in agreements concerning publication rights and re- 
sponsibilities, which are negotiated between sponsors and investiga- 
tors. The CRO’s contractual obligation is to ensure the integrity of 
data and compliance with U.S. Food and Drug Administration and 
international regulations, not specific results. This enhances, not 
erodes, the quality and standards of clinical trials. 

Today, most clinical research ‘in the United States is conducted 
by physicians in group practice settings, who are directly involved in 
office-based patient care. The research environment is strengthened, 
not jeopardized, by the increased numbers of clinical researchers and 
the expansion of research settings. The increased participation of 
private-practice physicians broadens the populations from which 
study participants are drawn, creating a vital population of primary 
care patients to complement the tertiary care populations typical of 
academic medical centers. Ar the same time, according to the survey 
referenced in the editorial, major medical centers are consistently 
reporting double-digit growth in both National Institutes of Health- 
and industry-sponsored clinical grant revenue. i 

Both academic and community-based investigators participate 
in CRO-managed clinical investigations, and many participate in the 
development of study protocols. In CRO-managed studies, the in- 
vestigator is neither our employee nor our customer but an integral 
partner in the research process. The breadth of our research spectrum 
encourages us to seck the best and brightest physician-scientists 
actoss all clinical disciplines. 

We maintain that CROs contribute to high-standard clinical 
research by working in collaboration with—not competing against— 
clinical investigators ar both academic medical centers and commu- 
nity-based clinics. 


Covance Inc. 
Princeton, NJ 08540 


ICON Clinical Research 
Dublin 18, Ireland 


Inveresk Research Group 
Tranent EH33 2NE, Scotland 


Kendle International Inc. 
Cincinnati, OH 45202 
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PAREXEL International Corp. 
Waltham, MA 02451-1163 


PPD Development 
Wilmington, NC 28412 


Quintiles Transnational Corp. 
Durham, NC 27703 
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IN RESPONSE: Mr. Holmer (for the Pharmaceutical Research and 
Manufacturers of America) presents one pole in the debate over 
studies funded by industry and performed by academics. Academic 
investigators and industrial sponsors both contribute to the accrual 
of new medical knowledge. An appropriate balance is struck when a 
novel treatment can be tested in an environment in which all data are 
freely available to all investigators. When a report is prepared for 
publication, the primary goal must be the fair, honest, accurate, and 
complete dissemination of the accrued information. The system is 
best served when there is no attempt to present the study results in a 
\ more favorable light by selectively reporting the data. 

The CRO Consortium argues that CROs have an auxiliary 
function in the performance of clinical trials and that CROs do not 
compete with academic investigators. We did not wish to diminish 
the role of CROs; these organizations provide substantial benefit 
with respect to the orderly accrual of complex clinical research data 
sets. However, CROs act as agents for the sponsor, not tbe investi- 
gator. When a sponsor does not want to deal with an investigator, 
the CRO may provide just enough separation to make suck discrim- 
ination easy. 


International Committee of Medical Journal Editors 


Note: Part or all of this response may be published in other ICMJE 
journals. 


Low-Dose Thlazide and Bone Density 


TO THE EDITOR: LaCroix and colleagues (1), in a 3-year random- 
ized, controlled trial, demonstrated that low-dose hydrochlorothia- 
zide increased bone density in elderly normotensive men and 
women. They subsequently recommended considering hydrochlo- 
rothiazide in osteoporosis prevention programs. I believe this recom- 
mendation is too general and deserves further clarification. 

The beneficial effect of hydrochlorothiazide on bone is probably 
related to its action on kidney tubules to promote calcium reabsorp- 
tion. Urinary calcium excretion increases in postmenopausal women. 
This physiologic phenomenon, also known as postmenopatsal renal 
calcium leak, has been attributed to reduced tubular reabsorption of 
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calcium secondary to decreased estrogen effect on kidney tubules in 
the postmenopausal period (2). In the trial by LaCroix and col- 
leagues, the greater effect of hydrochlorothiazide on bone density in 
women than in men is probably linked to postmenopausal calcium 
leak. The relationship between urinary calcium excretion and effect 
on bone density was not assessed in this study. 

Calcium leak can be estimated by 24-hour urinary calcium ex- 
cretion, and a normal reference range in postmenopausal women has 
been established (3). Estrogen therapy has been shown to decrease 
urinary calcium excretion in postmenopausal women (4). In addi- 
tion, calcium supplementation may help restore serum calcium levels 
and prevent the development of secondary hyperparathyroidism and 
osteoporosis. The trial by LaCroix and colleagues excluded women 
taking estrogen, and mean total calcium intakes for both men and 
women were less than current recommendations (5). 

Considering these facts, the clinical implications of this study 
may be summarized as follows. First, clinicians should consider the 
beneficial effect of hydrochlorothiazide on bone while deciding on a 
treatment plan for older adults with hypertension. Second, hydro- 
chlorothiazide may be indicated in postmenopausal women with ex- 
cessive degrees of renal calcium leak. Last, there is currently not 
enough evidence to recommend hydrochlorothiazide to normoten- 
sive elderly men or to women who have an adequate calcium intake 
and do not have significant calcium leak. 


Hosam K Kamel, MD 
Medical College of Wisconsin 
Milwaukee, WI 53295 
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IN RESPONSE: We agree with Dr. Kamel that reversal of renal calcium 
leak may be one mechanism whereby hydrochlorothiazide preserves 
bone density in older adults, a possibility noted in our discussion. We 
also noted that evidence supports other mechanisms as well. 

In our trial, calcium deficiency did not explain the observed 
beneficial effects of thiazide. Although we did not provide calcium 
supplements, we did inform participants of their baseline calcium 
intake. Subsequently, at every visit, we assessed calcium intake and 
actively encouraged participants to maintain intakes of at least 1000 
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mg/d. As shown in the Figure, the mean total daily calcium intake 
during the study was 1600 mg/d among women in the placebo 
group compared with 1400 mg/d among women in the two aydro- 
chlorothiazide groups. In men, the mean calcium intake was about 
1200 mg/d in all three study groups during the 3-year follow-up. 
Therefore, the significant treatment effect seen with hydrochbrothi- 
azide is over and above any effect of adequate calcium intake. On the 
basis of data from Dawson-Hughes and colleagues (1), the reatively 
stable levels of bone density in our placebo group might be art-ibuted 
to adequate calcium intake. We are currently investigating tke renal 
physiologic effects of thiazide in these participants. This analysis is 
complex, involving such factors as calcium, sodium, and protein 
intakes; urine sodium, phosphate, and creatinine levels; anc serum 
levels of calcium, creatinine, and parathyroid hormone. 

We agree that evidence from a fracture outcome trial is lacking 
as a basis for recommending hydrochlorothiazide for fracture preven- 
tion in healthy older adults. On the basis of available experimental 
and epidemiologic evidence, we continue to believe that low-dose 
thiazide could play a role in prevention of bone loss. 


Andrea Z. LaCroix, PhD 
Fred Hutchinson Cancer Research Center 
Seattle, WA 98109 


Susan M. Ost, MD 
University of Washington 
Seattle, WA 98112 
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Correction: Adherence to Protease Inhibitor Therapy and 
Outcomes in Patients with HIV Infection 


In an article on adherence to protease inhibitor therapy and aut- 
comes in HIV infection (1), the General Health Questionnaire score 
in Table 4 should be 6.8 + 0.8 for patients with less than 95% 
adherence, and the P value for this variable should be 0.0014. 
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Figure. Total calcium Intake from diet plus supplements 
during 3 years of follow-up among 205 women (top) 
and 115 men (bottom), according to study group. 
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Correction: Blood Flow to the Heart during the Menstrual 
Cycle 


In a recent summary for patients (1) that accompanied the paper by 
Kawano and colleagues (2), the last sentence in the section “What 
did the researchers find?” should read “Ischemia was least frequent in 
the middle of the menstrual cycle (around the time of ovulation), 
when estrogen levels were /owest and the blood vessels were most 
likely to dilate.” 
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MEDICAL WRITINGS 


The Landscape and Lexicon of Blinding in Randomized Trials 


linding in medical research possesses a rich history 

spanning a couple of centuries (1). Most researchers 
and readers grasp its meaning. Unfortunately, beyond 
that general understanding lies confusion. In addition to 
terms such as “single blind” and “double blind” mean- 
ing different things to different people, some steadfastly 
refuse to use the term “blinding” and insist instead on 
the term “masking.” Others confuse blinding with other 
methodologic precautions, such as concealment of allo- 
cation during the process of creating comparison 
groups. Still others consider that randomization is of 
little use unless accompanied by “double-blinding,” thus 
revealing that they have not understood that these sep- 
arate aspects of methodology address separate sources of 
bias. 

A recent survey addressed whether the process his- 
torically termed “blinding” should be termed “masking” 
(2). The survey revealed a lack of accord on that ques- 
tion and inconsistencies concerning other blinding ter- 
minology. Although many resources address the lexicon 
of blinding, including clinical trial textbooks (3-5), clin- 
ical trial dictionaries (6, 7), and a recently released epi- 
demiology dictionary (8), these sources do not entirely 
clear the lexicographic fog. Indeed, a recent study found 
that investigators, textbooks, and published articles all 
varied greatly in their interpretations of single-, double-, 
and triple-blinding (9). In other words, terminologic 
tangles abound with blinding. We delve into the land- 
scape and lexicon of blinding in randomized trials in the 
hope of untangling some of that terminology. 


SYNOPSIS OF THE HISTORY OF BLINDING 

Scientists sometimes portray blinding as a recent 
methodologic achievement, but researchers have used 
blinding for more than 200 years. Lavoisier and Frank- 
lin introduced blinding in the late 18th century to test 
therapeutic claims made for Mesmerism—a therapy 
founded on the notion that magnetism had healing 
properties (1, 10). Toward the middle of the 19th cen- 
tury, many homeopaths used blinding in their “prov- 
ings” and in comparisons of homeopathy with main- 
stream medicine (11). By the late 19th century, 
psychological researchers began to use blinding for tra- 


ditional questions, more to minimize bias than to expose 
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fraud (1). The beginning of the 20th century found 
some physiologists and pharmacologists, particularly in 
Germany, using blind assessment. That use became 
more frequent in Germany by the 1930s. 

Researchers in Britain and the United States devel- 
oped interest in blind assessment, but a different ratio- 
nale motivated their interest. The rationale in Germany 
for blinding centered on the elimination of bias. In con- 
trast, the interest in Britain and the United States ini- 
tially centered on preventing attrition problems (1). 
Without blinding and a placebo intervention, recruiting 
and retaining participants for a no-intervention control 
group became daunting. “For Anglo-American clinical 
researchers, the initial adoption of a placebo sham in an 
experiment was an architectural device to create a viable 
and camouflaged concurrent no-treatment arm in a clin- 
ical trial” (1). Toward the end of the 1930s, British and 
U.S. researchers also began to acknowledge the benefits 
of blinding in avoiding bias. 

The evolution of the randomized, controlled trial 
during the first half of the 20th century promoted 
greater use of blinding. Properly concealed random al- 
location to comparison groups abolished selection bias 
at entry to a trial, and clinical investigators began to 
appreciate fully the biases that could affect studies after 
participants had entered a trial. That realization trans- 
ferred greater credibility to blinding arguments (1). We 
recommend Kaptchuk (1) for a historical account. 


BACKGROUND 

Blinding is intended to reduce bias in medical re- 
search. Although blinding is often associated in people’s 
minds with randomized, controlled trials, it can be used 
in a variety of study designs to reduce observer biases 
(12). For example, investigators can assess outcome 
measures blinded to exposure status in nonrandomized 
cohort studies or exposure status blinded to case or con- 
trol status in case-control studies. Indeed, when investi- 
gators first used blinding in the 18th century, they as- 
sessed the effects of Mesmerism in nonrandomized 
experiments (1, 10). Having noted this, however, we 
focus on blinding in the context of randomized compar- 
isons of interventions. 2 


Blinding is widely recognized as reducing differen- 
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tial assessment of outcomes of interest (known as ascer- 
tainment bias, information bias, or observer bias), 
prompted by knowledge of the group assignment of in- 
dividuals being observed (3-5). Blinding is less fre- 
quently recognized as also operationally improving com- 
pliance and retention of trial participants and reducing 
biased supplemental care or treatment (sometimes called 
co-intervention) (3, 5). We provide glimpses of the po- 
tential disadvantages of participants’, investigators’, and 
outcome assessors’ knowing the intervention group to 
which the participants have been assigned. In many 
cases, the biases that result might well be subconscious, 


but they are biases nonetheless. 


Possible Consequences of Participants’ Knowing 

Psychological effects could arise from participants’ 
knowing that they have received a “promising” new 
treatment, a thoroughly tested standard treatment, an 
untested new treatment, or a “disappointing” standard 
treatment. In other words, how the treatment options 
are perceived may influence the way in which they are 
evaluated. Despite evidence suggesting that new treat- 
ments are as likely to be inferior as they are to be supe- 
rior to standard treatments (13), we have the impression 
that participants generally assume that new treatments 
will be better than standard treatments. In any case, 
knowledge of the intervention received can affect the 
psychological or physical responses of the participants 
(3-5). 

Furthermore, knowledge of the intervention could 
influence participants’ cooperation. For example, if par- 
ticipants believe that they were assigned to what they 
perceive as an inferior intervention, they may not com- 
ply well with the regimen. Moreover, they may not ad- 
here to follow-up procedures, leading to a potentially 
biased loss to follow-up. 


Possible Consequences of Investigators’ Knowing 

We define investigators in an aggregate sense to in- 
clude a broad trial team——for example, trial designers, 
participant enrollers, randomization executors, health 
care providers, intervention counselors, and rout:ne-data 
collectors. Investigators particularly pertinent to blind- 
ing include health care providers (such as an attending 
physician or nurse) and intervention counselors (for ex- 
ample, someone delivering a behavioral prevention mes- 
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sage) who interact with the participants throughout the 
trial. The inclinations of investigators for or against the 
interventions can be directly transferred to participants 
by their attitudes (14). Their inclinations may also be 
manifested in, for example, differential use of ancillary 
interventions of supplemental care or treatment (co- 
interventions). Of note, the implementer could also en- 
courage or discourage continuation in the trial on the 
basis of knowledge of the intervention group assign- 
ment. 


Posslble Consequences of Outcome Assessors’ Knowing 

When they know the intervention group assignment 
of the participants whom they are assessing, outcome 
assessors with inclinations for or against any of the in- 
terventions being compared may make biased. assess- 
ments. For example, if they believe the new intervention 
is superior, then they could register more generous re- 
sponses to that intervention. Obviously, more subjective 
outcomes present greater opportunities for bias. Pain 
scores assessed by participants are a good example of a 
subjective outcome. Even some outcomes considered 
objective can be fraught with subjectivity—for example, 
pelvic inflammatory disease and myocardial infarction. 

In general, blinding becomes less important to re- 
duce observer bias as the outcomes become less subjec- 
tive. “Hard” outcomes leave little room for bias. For 
example, knowledge of the intervention would have lit- 
tle effect on measuring a “hard” outcome, such as death 
(but still could influence the attributed cause of death). 
Of importance, even when participants and investigators 
have not been blinded, blinding of outcome assessors is 
often possible and advisable (12). 


PLACEBOS AND BLINDING i 

Blinding frequently leads to the use of placebos. Pla- 
cebos may or may not have effects mediated through 
psychological mechanisms, but they are administered to 
participants in a trial because they are otherwise “inac- 
tive.” An “active placebo” is a placebo with properties 
that mimic the symptoms or side effects (for example, 
dry mouth, sweating) that might otherwise reveal the 
identity of the (pharmacologically) active test treatment. 
The effect, in practice, of using placebos is contentious 
(15), but the widespread view remains that placebos 
should be administered, whenever possible, to partici- 
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pants in control groups when assessing the effects of 
proposed new treatments for a condition for which no 
effective treatment already exists (3, 4). Placebos are 
generally used in trials of drugs, vaccines, and other me- 
dicinal interventions but can sometimes also be used in 
trials of procedures, such as ultrasonography, acupunc- 
ture, and, occasionally, surgery. For example, perhaps 
when placebo treatments are inappropriate, some closely 
analogous approach, such as placebo wound dressings, 
may suffice in a trial of laparoscopic versus open appen- 
dicectomy (16). 

When an effective standard treatment exists, it is 
frequently used in the control group for comparison 
against a new treatment. Thus, investigators might com- 
pare two active treatment groups without a placebo 
group. Even then, however, investigators frequently at- 
tempt to achieve blinding by using the “double-dum- 
my” method—in essence, two placebos (12, 17). For 
example, in comparing two agents, one in a blue capsule 
and the other in a red capsule, the investigators would 
prepare blue placebo capsules and red placebo capsules. 
Then both treatment groups would receive a blue and a 
red capsule, one active and one inactive. 


TERMINOLOGY TANGLES 
Double Definltions of “Double-Blinding” 

Blinding (masking) describes a situation in which 
knowledge of intervention assignments is hidden from 
participants, investigators, or outcome assessors in a 
trial. The term “double-blind” denotes a trial in which 
the participants, investigators, and assessors all remain 
unaware of the intervention assignments throughcut the 
trial. Given that three groups are kept ignorant, the term 
“double-blind” is sometimes misleading. In medizal re- 
search, however, the same individual often is both inves- 
tigator and assessor, so in that instance, the terminology 
accurately refers to two categories. 

The term “single-blind” denotes a trial in which one 
of the three categories of individuals remains unaware of 
the intervention assignments throughout the trial. Typ- 
ically, however, it connotes a trial in which the partici- 
pant, not the investigator, remains ignorant (4). More- 
over, a single-blind trial may confusingly refer to the 
participant and implementer both knowing the inter- 
vention but the assessor remaining unaware of it. 

The terms “nonblind” and “triple-blind” also de- 
serve attention. “Nonblinded” (open label) denotes trials 
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in which all three categories of individuals know who 
has received which interventions throughout the trial. 
When investigators use the term “triple-blind,” they 
usually mean a double-blind trial that also maintains a 
blind data analysis (3). Some investigators, however, de- 
note trials as triple-blind if investigators and assessors are 
distinct people and both, as well as participants, remain 
unaware of assignments. Investigators rarely use the 
term “quadruple-blind,” but some use it to denote 
blinding of participants, investigators, assessors, and 
data analysts (7). 

Readers may note some fuzziness in our discussions 
of single-, double-, and triple-blinding. That fuzziness 
reflects true ambiguity. Indeed,. universally accepted def- 
initions have eluded the scientific community, and 
scanty reporting on blinding pervades the literature. Au- 
thors have frequently reported their study only as 
double-blind and not provided much further clarifying 
information (18—21). Of concern, a recent study (9) 
found that the term “double-blind” was interpreted dif- 
ferently among authors, readers, and “experts.” A survey 
of physicians and a review of recent textbooks and re- 
ports revealed numerous interpretations of the designa- 
tion “double-blind.” For example, some thought it 
meant that the patients (participants) and clinicians (in- 
vestigators) were blinded, whereas others thought that 
the patients and outcome assessors were blinded (9). In 
sum, investigators do not define “double-blinding” con- 
sistently, and to make matters worse, they frequently fail 
to report their definitions clearly in their articles. 

Most important, we urge ‘that authors explicitly 
state what steps were taken to keep whom blinded. If 
they choose to use terminology such as single-, double-, 
or triple-blinding in reporting randomized controlled 
trials, they should explicitly define those terms. When 
we use the term “double-blinding” in this article, we are 
referring to a situation in which steps have been taken to 
blind participants, investigators, and outcome assessors 
to group assignments.. 


“Blinding” or “Masking” — 

Some people use the term “masking” in place of 
“blinding.” Similarly, “double-blinded” becomes “dou- 
ble-masked.” For example, one prominent text uses 
blinding and double-blind (3), whereas another promi- 
nent text uses masked and double-masked (4). With 
that disparity, we are not surprised that researchers ques- 
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tion and debate the proper terminology. Remarkably, 
few researchers have investigated the effect of terminol- 
ogy on trial participants or the meaning of terminology 
to investigators themselves (9). 

“Masking” may have originated relatively recently as 
a euphemism for “blinding” in trials involving partici- 
pants who have impaired vision. In those trials, “mask- 
ing” may indeed be more appropriate because it may be 
less upsetting and offensive. It also would be les: con- 
fusing in trials in which blindness is an outcome. In 
trials not addressing impaired vision, however, the term 
“blinding” does not seem to be upsetting or offensive to 
trial participants (2). 

Both the process and the terminology of blinding, 
furthermore, appear to be well understood by mast par- 
ticipants and investigators. That understanding evolved 
over two centuries of use (1). Blinding became ingrained 
in the principles of medical research. That blinding ter- 
minology seems to be universally recognized represents a 
lofty achievement for any term, let alone a methodologic 
term. Discarding a widely understood and irstantly 
identifiable term would seem unwise, particularly in tri- 
als not addressing impaired vision, unless evidence to 
the contrary emerges. 

In addition, blinding terminology conveys a strong 
bias-prevention message. Apparently, “blinding” termi- 
nology emerged when Benjamin Franklin and cofleagues 
actually blindfolded participants to shield thera from 
knowledge in their evaluations of the therapeutic claims 
made for Mesmerism (10). The visual imagery o= blind- 
folding, a total covering of the eyes, conveys stronger 
bias prevention than masking, in which eye ho.es may 
permit extensive viewing. Moreover, the International 
Conference on Harmonization (ICH) guidance primar- 
ily uses “blinding” terminology (22). (The ICH is an 
intensive tripartite collaboration between regulazory au- 
thorities in Europe, Japan, and the United States to 
develop common guidelines for the design, execution, 
and the reporting of clinical trials.) The long history, 
pervasive general understanding, strong visual imagery, 
and adoption by the ICH lead us to suggest thar “blind- 
ing” should remain the predominant terminology. With 
global electronic access to articles, if authors use “mask- 
ing,” we feel they risk the loss of comprehension in 
many parts of the world. Clearly, however, some inves- 
tigators and editors prefer “masking” terminolagy (23). 
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“Blinding” and “Allocation Concealment” 

The success of randomization depends on two in- 
terrelated processes (24—26). First, an unbiased alloca- 
tion sequence must be generated, preferably by some 
random procedure. Second, strict implementation of 
that schedule must be secured through an assignment 
process that prevents foreknowledge of treatment assign- 
ment (24-26). That second strict implementation pro- 
cess, which we term “allocation concealment,” is often 
confused with blinding. Allocation concealment pre- 
vents those who admit patients to a trial from knowing 
the upcoming assignments. 

To judge from reports of controlled trials (25, 27, 
28), the crucial importance of the allocation conceal- 
ment process has not been widely recognized until re- 
cently (24, 29). Any notion of its importance seems to 
have been usurped under the rubric of “double-blind- 
ing.” Moreover, one paper that gave rare recognition to 
the distinct process of “allocation concealment” termed 
it “randomization blinding,” perhaps yielding further 
confusion (30). 

“Allocation concealment” refers to a distinct process 
and should not be confused with blinding according to 
the terms in which we have described the latter. Alloca- 
tion concealment seeks to prevent selection bias, pro- 
tects the allocation sequence before and until assignment, 
and can always be successfully implemented regardless of 
the study topic (24, 25). In contrast, blinding seeks to 
prevent ascertainment bias, protects the sequence after 
allocation, and cannot always be implemented—for ex- 
ample, in trials comparing surgical with medical -treat- 
ments. Thus, allocation concealment up to the point of 
assignment of the intervention and blinding after that 
point address different sources of bias and differ in their 
practicability. In light of those considerations, we intro- 
duced the term “allocation concealment” (24, 25) to 
describe the process used to prevent foreknowledge of 
intervention allocations before assignment. We exclu- 
sively reserve the term “blinding” for measures taken to 
conceal group identity after assignment. 


“Double-Blinding” and “Randomization” 
“Double-blinding” is intertwined with randomiza- 
tion. Apparently, double-blinding emerged as a concept 
more easily understood than randomization. With that 
understanding came confused terminology. One egre- 
gious confusion particularly annoys us. Our impression 
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garnered over years of observation suggests that many 
investigators and readers delineate a randomized trial as 
high quality if it is “double-blind,” as if double-blinding 
is the sine qua non of a randomized controlled trial. For 
example, a widely used scoring system for the quality of 
randomized trials accounts for double-blinding but not 
directly for allocation concealment (31). A rancomized 
trial, however, can be methodologically sound in terms 
of controlling selection bias (proper randomization) and 
not be double-blind or, conversely, double-blind and 
not methodologically sound in terms of controlling se- 
lection bias. Although double-blinding reflects good 
methods, it should not be used as a surrogate marker of 
overall trial quality. As we discuss below, adequate allo- 
cation concealment actually appears the more important 
indicator. Moreover, many trials cannot be double- 
blinded. Those trials must be judged on merit and not 
on an inapplicable standard based on double-blinding. 


Does BUNDING Prevent Bias? 

Although we feel that investigators, readers, and 
editors sometimes overestimate the importance of “dou- 
ble-blinding,” we do not suggest that blinding is unim- 
portant. Intuitively, blinding should reduce bias, partic- 
ularly in estimating effects on some kinds of outcomes. 
More important, a systematic review of the empiric 
methodologic evidence supports that intuition (32). 

Although not double-blinding appears to introduce 
bias, its average effect— exaggerating estimates by about 
19% (32)—-appears weaker than that of allocation con- 
cealment. Trials with inadequate or unclear allocation 
concealment have been shown to yield larger estimates 
of treatment effects compared with those that used ad- 
equate concealment (on average, 41% and 33%, respec- 
tively) (24), with commensurate results when the inad- 
equate and unclear categories are lumped (29, 32). 
Double-blinding appears important in preventing bias 
but not as important as allocation concealment. 

Blinding must succeed to reap its benefits. Investi- 
gators who use blinding can assess the success of the 
blinding by directly asking participants, investigators, or 
outcome assessors which intervention they think was ad- 
ministered. In principle, if blinding was successful, these 
individuals should not be able to do better than chance 
when guessing the intervention. In practice, adverse side 
effects may sometimes provide strong hints about the 
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intervention. Furthermore, individuals may be reluctant 
to expose their unblinding efforts, if undertaken, by pro- 
viding accurate responses to the queries—in other: 
words, if they have deciphered group assignments, they 
might not be willing to incriminate themselves as having 
done so. To be sure, testing the success of blinding in- 
volves some difficulties in interpretation. Nevertheless, if 
investigators attempt to judge the success of their blind- 
ing, they should provide the results of those attempts. At 
the least, investigators need to report any failure of the 
blinding procedure, such as use of nonidentical placebo 


or active preparations. 


SUMMARY 

“Blinding” terminology rests on a long history, 
evokes widespread understanding, creates strong impres- 
sions, and pervades the international harmonization 
guidelines. We prefer “blinding” over “masking” termi- 
nology. The term “double-blinding” cannot be a surro- 
gate marker for the methodologic quality of a random- 
ized controlled trial. Each trial must be judged on its 
own merit, with blinding being just one component. 
Another, more important component—allocation con- 
cealment—should not be confused with blinding. A trial 
can use an adequate allocation concealment mechanism 
but use a totally inadequate blinding method. 

Trial reports would benefit from authors’ following 
the CONSORT guidelines (Consolidated Standards of 
Reporting Trials) (33). They should eschew using only 
the single-, double-, triple-blinding terminology in favor 
of explicitly stating who was blinded and, to the extent 
possible, if blinding was successful. If they use terminol- 
ogy such as “double-blind,” they should explicitly define 
it. Moreover, if the authors contend that trial partici- 
pants, investigators, and outcome assessors were blinded, 
then the authors should describe, at a minimum, the 
mechanism (such as capsules, tablets) and the similarity 
of treatment characteristics (for example, appearance, 
taste, administration). Readers deserve information on 
those elements to judge the adequacy of blinding at- 
tempts. Moreover, better reporting might inspire better 
understanding. 
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Interpreting Electrocardiograms: Using Basic 
Principles and Vector Concepts 

Hurst JW. 317 pages. New York: Marcel Dekker; 2001. $165.00. 
ISBN 0824705130. Order phone 212-696-9000. 

Field of medicine: Electrocardiography. 

Format: Hardcover book. 

Audience: Clinicians and house officers in internal medicine who 
intend to sharpen their diagnostic accuracy in electrocardiographic 
interpretation. 

Purpose: To provide and emphasize the vector concept as a basis 
for understanding electrocardiographic interpretation. 

Content The book has 7 parts. Part I describes elements of the 
learning process. Some would consider this topic sophomoric, how- 
ever, when J. Willis Hurst—an outstanding teacher, clinician, and 
prolific cardiovascular author—deems this chapter important, others 
should listen. The succeeding parts of the book discuss interesting 
historical aspects of the electrocardiogram, the basic principles of 
electrocardiographic interpretation, the electrocardiogram as a dini- 
cal diagnostic-tool, normal variations in the electrocardiogram, and 
specific and diagnostic electrocardiographic abnormalities. 
Highlights: Hurst highlights the spatial vector approach to the 
understanding and interpretation of electrocardiograms. This ap- 
proach, in which all letters applied to the electrocardiographic waves 
(P, QRS, ST, T, and U) are used as diagnostic vectors, simplifies and 
improves the diagnostic accuracy of the electrocardiogram. 
Limitations: There is no chapter on arrhythmias; the author states 
that this omission was intentional. Several figures (for example, fig- 
ures 10-1 and 10-2) should be enlarged or simplified to enhance 
readability. Figure 27-1 has electrocardiographic features consistent 
with hypocalcemia in addition to hyperkalemia, and although these 
are characteristics of chronic renal failure, the legend describes only 
hyperkalemia. Iù chapter 7, the normal ST segment is described as 
“flat and. isoelectric.” However, in leads that reflect the electrical 
potentials of the epicardial surface of the left ventricle, the normal 
ST segment is flat and isoelectric for only 60 to 80 milliseconds after 
takeoff from the QRS but then rises slightly before joining the asym- 
metric proximal limb of an upright T wave. A continued flat isoelec- 
tric ST segment would be the first sign of abnormality. 

Related readings: Of the many textbooks on electrocardiogra- 
phy, few stress the spatial vector concept as do Hurst or Grant. The 
14 seminal papers published by Myers and colleagues from 1948 to 
1951 on the correlation of electrocardiographic and pathologic find- 
ings in infarctions involving various areas of the myocardium are 
useful for anyone interpreting electrocardiograms. 
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Emerging Infections 5 
Scheld WM, Cralg WA, Hughes JM, eds. 242 pages. Washington 
DC: ASM Pr; 2001. $79.95. ISBN 1555812163. Order phone 
800-546-2416. 


Field of medicine: Infectious diseases, microbiology, and public 
health. 

Format: Softcover book. 

Audience: Infectious diseases physicians, medical microbiologists, 
hospital epidemiologists, public health officials, and policymakers. 
Specific chapters are likely to have broader appeal. For example, the 
chapter on waterborne diseases and hemodialysis may interest neph- 
rologists; the chapter on enterovirus 71 may interest pediatricians and 
neurologists; the chapter on Mycoplasma pneumoniae is likely to interest 
most internists; and the chapters on West Nile virus, bioterrorism, 
and plague and anthrax are likely to interest emergency medicine 
physicians, primary care physicians, and many in the general public. 
Purpose: To serve as a source of current information for persons 
coping with infectious diseases in the new millennium. 

Content: Infections due to enterovirus 71 in Taiwan, West Nile 
Virus in New York City, Coxiella burnetii (Q fever), M. pneumoniae, 
community-onset oxacillin-resistant Staphylococcus aureus, small-col- 
ony variant S. aureus, Clostridium difficile, M. ulcerans (Buruli ulcer 
disease), Babesia species, and Entamoeba histolytica. The book also 
covers the diversity of Borrelia species and their relationship to tick 
vectors; waterbome pathogens in hemodialysis; bioterrorism; and an- 
thrax and plague in bioterrorism. 

Highlights: The topics were selected because recent findings have 
changed our understanding. The authors are widely recognized au- 
thorities; the references are thorough and extensive. The prescient 
admonitions of Osterholm and Inglesby in their chapters on bioter- 
rorism were chilling to read. 

Limitations: The photographs of filtration canisters (chapter 8) 
and of test tubes and culture dishes (chapter 9) seem superfluous. 


Related reading: Textbooks of infectious diseases provide a more 
balanced discussion of several of the topics in the classic formar ol 
epidemiology, pathophysiology, clinical manifestations, and treat- 
ment. However, textbooks are not as current, and can even be mis- 
leading, because recent findings have changed our understanding ol 
the topics covered in this book. Perhaps the best comparable source 
of information is Journal of Emerging Infections, the full text of whick 
is available at www.cdc.gov/ncidod/eid/. Compared tp most journa 
articles, however, Emerging Infections 5 treats the topics more thor- 
oughly, with a broader perspective and more references. 
Reviewer: Harrison G. Weed, MD, Division of General Interna 
Medicine, The Ohio State University College of Medicine, Colum- 
bus, Ohio. 
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Most patients with hepatitis C virus infection are not 
candidates for interferon-based therapies; alternative 
interventions should be sought for these patients. 
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Update in Psychiatry 293 
R.K. Schnelder and J.L. Levenson `. 

This Update is the first Update in Psychiatry presented at an 
Annual Session of the American College of Physicians- 
American Society of Internal Medicine. The authors cover 
the following topics: mood disorders, anxiety disorders, 
geropsychiatry, and new therapeutics. 


REVIEW 


A Current Perspective of Suicide and Attempted 302 
Suicide i 

JJ. Mann 

Suicide is generally a complication of a psychiatric disorder, 
but it requires additional risk factors. because most psychiatric 
patients never attempt suicide. This review indudes a 
hypothesized stress-diathesis model; which has implications 
for detection of high-risk patients and treatment 
interventions, and discusses promising treatment approaches. 


MEDICINE AND PuBLIC IssuEs 


Legal, Financial, and.Public Health Consequences of 312 
HIV Contamination of Blood and Blood Products in f 
the 1980s and 1990s 

P.D. Welnberg, J. Hounshell, L.A. Sherman, J. Godwin, S. All, 
C. Tomori, and C.L. Bennett l 

This paper summarizes the current status of concerns about 
the safety of the blood supply in developed countries, whére 
viral transmission from contaminated blood or blood 
products is extremely rare, and in developing countries, 
where up to 10% of HIV infections result from transfusion 
of blood or blood products. 


NIH CONFERENCE 


Future Directions in the Study and Management of 320 
Congenital Adrenal Hyperplasia due to 21-Hydroxylase. 
Deficiency 

D.P. Merke, S.R. Bornstein, N.A. Avila, and G.P. Chrousos 

In the past 50 years, since the discovery of cortisone therapy 
as an effective treatment for congenital adrenal hyperplasia, 
many advances have been made in the study and 
management of 21-hydroxylase deficlency. The discovery of 
the 21-hydroxylase gene was followed by the discovery of 
the 21-hydroxylase—deficient mouse, which has: provided a 
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useful model for testing new treatments. As our knowledge 
of this disease expands, new therapies are, being developed 
and tested in both humans and animals. 


EDITORIAL 


Second Primary Colorectal Cancer: The Consequence 335 
of Management Failure at Several Potential Levels 

P.J. Limburg and D.A. Ahlquist 

Although the study by Green and colleagues in this issue 
chronicles a disturbingly high rate of second primary 
colorectal cancer in patients undergoing survelllance in an 
adjuvant chemotherapy trial, the junctures at which 
corrective measures are most needed cannot be precisely 
determined. For now, adherence to the existing consensus 
guidelines for postoperative surveillance seems warranted 
until convincing evidence supports alternative strategies. 
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GENERAL INFORMATION 

The mission of Annals of Internal Medicine is to promote excellence in 
the practice of internal medicine and in clinical research. We publish 
reports of original research reviews, debate, and commentary on a broad 
range of topics related to the care of adults and adolescents. Our in- 
tended readership includes clinicians, clinical researchers, managers, and 
other persons involved in providing medical care. Most Annals content is 
author-initiated, although the Editors do solicit most editorials, as well as 
special series. We encourage authors to send us the abstract or the out- 
line of an article when they are uncertain of its appropriateness for 
Annals. In 2001, Annals circulation approximated 91 000, including 
6666 subscribers for the international edition. In the United States, 61% 
of subscribers are general internists and 39% claim a subspecialty as their 
primary area of practice. Of those, 60% are in office-based practice; 10% 
are students, interns, and residents; 7% are hospital staff; 8% are in 
academic, administrative, and research positions; and the remaining 
15% claim other areas of practice. The entire text of each issue of Annals 
is available to members of the American College of Physicians—American 
Society of Internal Medicine on the Internet at www.annals.org; to paid 
subscribers through Ovid Technologies (800-950-2035); and in CD- 
ROM format through Medifor (800-366-3710). All major indexing ser- 
vices, including MEDLINE, index Annals. 


AUTHORS’ PROFESSIONAL AND ETHICAL RESPONSIBILITIES 

Authorship 

Authorship means accountability. Listed authors must have contributed 
directly to the intellectual content of the paper, and the corresponding 
author should list the specific contributions of all authors in the appro- 
priate section of the Authors’ Form. Authors should meet all of the 
following criteria, thereby allowing persons named as authors to take 
public responsibility for the content of the paper. 


1. Conceived and planned the work that led to the article or played an 
important role in interpreting the results, or both. 

2. Wrote the paper and/or made substantive suggestions for revision. 
3. Approved the final version. 


Holding positions of administrative leadership, contributing patients to 
a study, and collecting and preparing the data for analysis, however 
important to the research, are not, by themselves, criteria for authorship. 
The manuscript should note people who have made substantial, direct 
contributions to the work but do not meet the criteria for authorship in 
the Acknowledgments section, with a brief description of their contri- 
butions. Authors should obtain written permission from anyone that 
they wish to list in the Acknowledgments section. 


Conflict of Interest 

For Authors and Their Institutions 

The potential for conflict of interest exists when an author (or the au- 
thor’s institution or employer) has personal or financial relationships 
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that could influence (bias) his or her actions. These relationships vary 
from those with negligible potential to influence judgment to those with 
great potential to influence judgment, and not all relationships represent 
true conflict of interest. The potential for conflict of interest can exist 
whether or not an individual believes that the relationship affects his or 
her scientific judgment. 

Financial relationships (such as employment, consultancies, hono- 
raria, stock ownership or options, paid expert testimony, grants or pat- 
ents received or pending, and royalties) are the most easily identifiable 
conflicts of interest and the most likely to undermine the credibility of 
the journal, the authors, and science itself. Authors must disclose all 
financial relationships (both personal and institutional) that could be 
viewed as presenting a potential conflict of interest. If authors are uncer- 
tain about what constitutes a potential conflict of interest, they should 
err on the side of full disclosure. Disclosure of these relationships is 
essential not only for original research articles but also for editorials, 
letters, commentary, and review articles. Annals will publish conflict of 
interest disclosures. 

When authors submit a manuscript, they must disclose all financial 
relationships that might bias their work. To prevent ambiguity, authors 
must state explicitly whether potential conflicts do or do not exist. Au- 
thors should do so by completing a Conflict of Interest Disclosure State- 
ment form (available in the first issues of January and July each year or 
at www.annals.org), providing detail, if necessary, in a cover letter that 
accompanies the manuscript. The corresponding author should summa- 
rize authors’ conflict of interest disclosures on a conflict of interest no- 
tification page (available in the first issues of January and July each year 
or at www.annals.org) that should follow the title page. Annals asks the 
corresponding author to submit the original signed conflict of interest 
notification page and copies of each author's conflict of interest disclo- 


sure statement. 


For Sponsored Work 

The following information applies to sponsored work, regardless of the 
source of the funding. The cover letter must describe sources of outside 
support for the research, including funding, equipment, and drugs. In 
the Methods section of the text, the authors must describe the role(s) of 
the funding organization in the design of the study; the collection, analy- 
sis, and interpretation of the data; and the decision to approve publica- 
tion of the finished manuscript. If the funding source had no such 
involvement, the authors should state that. The corresponding author 
must indicate on the Conflict of Interest Notification Page (available in 
the first issues of January and July each year or at www.annals.org) that 
the authors had access to all the study data, take responsibility for the 
accuracy of the analysis, and had authority over manuscript preparation 
and the decision to submit the manuscript for publication. Annals will 
not consider an article unless the authors make this attestation. 
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Previous or Duplicate Publication and Duplicate Submission 

In the cover letter (see Assembling and Submitting a Packer), give full 
details on any possible previous or duplicate publication of any content 
of the manuscript. Previous publication of a small fraction of the content 
of a manuscript does not necessarily preclude its being published in 
Annals, but the Editors need information about previous publication 
when deciding how to use space in the journal efficiently; they regard 
authors’ failure to disclose possible prior publication as a breach of sci- 
entific ethics (see Prepublication Release of Information). Please send a 
copy of any document that might be considered a previous publication. 
If at any time the author submits a manuscript or Letter to the Editor 
that is under review by Annals to another journal, the author must 
inform the Annals Editors. 


Ethical Conduct of Research 

When research involves human participants, authors should stare in the 
Methods section the procedure used to ensure ethical conduct of re- 
search, Research that involves human participants includes investigations 
that use only human blood, tissue, or medical records. The authors must 
confirm review of the study by the appropriate institutional review board 
or affirm that the protocol is consistent with the principles of the Dec- 
laration of Helsinki (1). If the authors did not obtain institutional review 
board approval before the start of the study, they should so state and 
explain the circumstances. If the study was exempt from review, the 
authors must assure that such exemption complied with the policy of 
their local institutional review board. They should affirm that study 
participants gave their informed consent or state that an institutional 
review board approved conduct of the research without explicit consent 
from the participants. If patients are identifiable from illustrations, pho- 
tographs, pedigrees, case reports, or other study data, the authors must 
submit the release form for each such individual (or copies of the figures 
with the appropriate release statement) giving permission for publication 
with the manuscript. Consult the Research section of the American 
College of Physicians Ethics Manual for further information. 


Statement of Authorship 

All authors of papers accepted for publication must sign a form affirming 
that they have met the criteria for authorship, have agreed to be authors, 
and are aware of the terms of publication (see section on Authors’ 
Form). 


Reporting Responsibilities 

Providing copies of manuscripts or detailed information to media, man- 
ufacturers, or government agencies of scientific information described in 
a paper or a Letter to the Editor that has been accepted but not yer 
published violates the policies of Annals and many other journals. Annals 
may grant an exception to this rule when the paper or letter describes 
major therapeutic advances, public health hazards (such as serious ad- 
verse effects of drugs, vaccines, other biological products, or medical 
devices), or reportable diseases. Prepublication disclosure as part of 
sworn testimony before legislative or judiciary bodies may also be accept- 
able. Authors should discuss any possible prepublication disclosure with 
the Editors in advance and obtain their agreement. 
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Prepublication Release of Information 

Annals sends advance copies of the journal to members of the news 
media. Reporters may not publish stories based on this advance infor- 
mation until 5:00 p.m. (U.S. Eastern time) of the day before the date of 
publication of an issue. Authors are free to discuss their research with 
representatives of the media but should not distribute copies of papers 
accepted for publication in Annak. They should consent to be inter- 
viewed only if the reporter plans to abide by the embargo and will not 
publish until after the embargo period. 


PREPARATION OF MANUSCRIPTS 

General Considerations 

The following general considerations are particularly important in pre- 
paring manuscripts for Annals: 1) Remember that most Annals readers 
are clinicians or clinical researchers, 2) undertake a presubmission “peer- 
review" process by soliciting critical comments from colleagues and 
modifying the manuscript accordingly, 3) involve an experienced con- 
sultant with formal statistical training in any study that contains quan- 
titative data and statistical inference, and 4) become fully informed 
about Annals manuscript requirements. These requirements largely con- 
form to the “Uniform Requirements for Manuscripts Submitted to Bio- 
medical Journals,” developed by the International Committee of Medi- 
cal Journal Editors (2, 3). Authors should prepare manuscripts that 
describe certain study types (randomized, controlled trials; meta-analy- 
ses; economic analyses; and case reports of adverse drug reactions) ac- 
cording to recommended reporting guidelines and should include with 
the manuscript a completed copy of the appropriate reporting checklist. 


Online Submission 
We encourage online submission because it facilitates prompt processing 
of manuscripts. Authors who wish to submit manuscripts online can 


find instructions at www.acponline.org/emt/Author/Login. 


Manuscript Format and Style 

Authors should write for a sophisticated general medical readership. We 
strongly encourage authors to follow the principles of clear scientific 
writing, such as those described by Gopen and Swan (4). We encourage 
authors to use the active voice, good topic sentences, the first person 
singular or plural, and short declarative sentences. 


Format 

Annals has several categories of articles, each with its own format (for 
expanded information, see the Appendix, appearing in print in the first 
issues of January and July of each year and at www.annals.org. Authors 
should specify in the cover letter the category they prefer for their sub- 


mission. 


Title Page 
The title page should contain the following elements: 
Main tide and subtitle (if any). 





—Authors, listed in the order they appear on the title page of the 
published article 
Institutional affiliation for each author, for use in a footnote on the 
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tide page of the published article. 

Financial support information, include the grant number, if any, and 
the granting agency, corporation, or other source. List other financial 
support, such as for equipment and drugs (see Conflict of Interest, 
above, under Authors’ Professional and Ethical Responsibilities). 
Trial registry number (for clinical trials) and name, address, and 
telephone number of clinical trial registry (if applicable) 

Short “running” title. Length cannot exceed 50 characters. 
Name, address, telephone number, fax number, and e-mail address 
for reprints. 

___Name and complete address of the author who will receive requests 
for reprints. 

Word count for the text only, exclusive of the abstract, references, 
tables, figures, and figure legends. 


Acknowledgments and Current Mailing Addresses 
Acknowledgments should be given at the end of the text and before the 
references. The current mailing addresses of all authors should follow 
them. If an author has moved since the completion of the study, give the 
address at the time of publication of the article. 


ASSEMBLING AND SUBMITTING A PACKET 
General Considerations 
Submissions to Annals should include the following components: 


1. A cover letter 

2. The manuscript 

3. Figures (if any; for specific figure submission criteria, see Figures, 
below) 

4. Any closely related publications by the authors 

5. Research protocols and supporting data, if applicable 

6. Permissions 

7. Comments from previous peer reviews (if any) and responses to these 
comments (optional) 

8. The signed Authors’ Forms—one for each author 

9, The presubmission checklist 

10. Reporting guideline checklist, if appropriate 

11. Conflict of Interest forms (available at www.annals.org) 


Cover Letter 

Please submit the original and one photocopy of a cover letter indicating 
the Annals section (for example, Article, Brief Communication, Review) 
for which the submission would be most appropriate; the Editor makes 
the final assignment to a section (for a description of the formats of 
specific Annals articles, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org) 

The cover letter should also designate whether the corresponding 
author prefers to receive acknowledgment of receipt of the manuscript 
by U.S. mail, e-mail, telephone, or fax. For Letters to the Editor, the 
cover letter should clearly indicate whether the submitted Letter is in- 
tended for publication or is meant to be a communication to the Editor 
only, We encourage electronic submission of Letters to the Editor at 
www.acponline.org/shell-cgi/lewer-article.pl. The cover letter should 


1-6 19 February 2002 | Annals of Internal Medicine| Volume 136 * Number 4 





provide details of any duplicate submissions or of potential conflicts of 
interest disclosed on the author conflict of interest disclosures or on the 
conflict of interest notification page (see Conflict of Interest, under Au- 
thors’ Professional and Ethical Responsibilities). 


Manuscript 
Submit a total of five paper copies as well as a copy on a diskette if you 
do not submit the manuscript electronically. This also applies to Letters 
to the Editor. 


Figures 

For black-and-white figures, submit five laser-quality proofs. For photo- 
graphic material that does not photocopy well (for example, photomi- 
crographs or radiographs), submit three glossy prints. For color figures, 
submit one transparency and three color prints for each figure. Indicate 
on a label the name of the first author of the paper, the figure number, 
and an arrow to denote the top of the figure. Paste the label on the back 
of the figure. Do not mount figures on backing board. Number the 
figures in the order in which they appear in the text. Photomicrographs 
should have scale markers that indicate the degree of magnification. Feel 
free to submit color figures. We will publish them in color if we think 
that color reproduction serves the purpose of the article. 


Related Publications 

Include reprints of published papers, manuscripts of papers in press, or 
copies of abstracts that contain data that appeared in the submitted 
manuscript. This information will help the Editors to form a judgment 
about the degree of duplicate, redundant, or previous publication. 


Supporting Data 

Submit original or other supplemental data if, in the authors’ opinions, 
they would help the Editors or reviewers understand and interpret the 
work. Authors should submit a copy of the original research protocol, if 
appropriate. 


Personal Communications 
Submit a letter granting permission to publish all quoted personal com- 
munications, if applicable. 


Previous Reviews and Responses 

If the authors have previously submitted a version of the manuscript to 
another journal, the authors may include comments from the peer re- 
viewers and an indication of the responses to these comments. This is 
optional. 


Authors’ Forms 

Send completed and signed Authors’ Forms (one for each author) with 
the manuscript. All authors, except U.S. government employees whose 
work was done as part of their official duties, must transfer copyright to 
the American College of Physicians~American Society of Internal Med- 
icine, publisher of Annals. Transfer of copyright signifies transfer of 
rights for print publication; electronic publication; production of re- 
prints, facsimiles, microfilm, or microfiche; or publication in a language 
other than English. We usually grant permission on request and without 
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charge for authors to use portions of their works published in Arnals for 
limited educational purposes and in other scholarly publications. 


Presubmission Checklist 

Before mailing the submission packet, authors should complete -he gen- 
eral presubmission checklist and submit it with the manuscript. For 
expanded information, sce the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org. Send the manuscript, 
accompanied by all supporting materials, with adequate protection for 
figures, to 


The Editor 

Annals of Internal Medicine 

190 N. Independence Mall West 

Philadelphia, PA 19106-1572 USA 

Telephone number; 800-523-1546, extension 1209 
Fax number: 215-351-2644 

E-mail address: annals@mail.acponline.org 


Manuscript PROCESSING 

Acknowledgment of Recelpt 

We acknowledge all manuscripts and assign each a unique, confidential 
manuscript number. Please give this number only to other authors of the 
paper. We require the manuscript number to release information on the 
manuscript. We provide instructions for how the corresponding author 
(the only person to receive the necessary password) can check rhe status 

. of their manuscript online (at www.annals.org). 


Internal Review by Editors 
At least one Editor and one Associate Editor read each manuscript. 
Together, they decide whether to send the paper to outside reviewers. 


Peer Review 

We send about 50% of submitted papers for peer review, usually to at 
least two reviewers. The Editors select reviewers from an electronic da- 
tabase of about 13 000 reviewers; we do not send a manuscript to a 
reviewer who is affiliated with the same institution as any of tke authors. 
We grade the quality and prompmess of reviews to help us identify 
high-quality reviewers. We ask reviewers to treat manuscripts as confi- 
dential communications and not to share their content with anyone 
(except colleagues whom they ask to assist in reviewing) or to use the 
content for their own purposes. We ask the reviewer to declare any 
potential conflicts of interest, such as personal ties to authors or to an 
enterprise with a vested interest in the topic of the manuscript, and not 
to copy manuscripts. Reviewers have 3 weeks to complete their review. 
We receive nearly all reviews within 4 weeks. Authors may indicate 
individuals that they do not want us to ask to be a reviewe:, but they 
must justify their request in the cover letter. 


Acceptance or Rejection 

Annals can publish only a fraction of all papers submitted each year 
(approximately 15% of all submissions in 2001). We communicate our 
decisions on acceptance or rejection only by a letter from the Editors to 
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the corresponding author. Almost all papers that we accept require some 
editorial or statistical revision before publication. 


Criteria for Editorial Decisions 

We judge manuscripts on the interest and importance of the topic, the 
intellectual and scientific strength, the clarity of the presentation, and 
relevance to Annals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Annals to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper’s category. Authors of original research and reviews 
should take pains to describe exactly how their findings add to the 
existing literature. 

Retum of Manuscripts 

We do not return manuscripts that we do not accept unless the authors 
make a specific request in the cover letter (see Cover Letter, under As- 
sembling and Submitting a Packet); we do return all original figures, 
photographs, and slides, as well as the Authors’ Form. Otherwise, we 
destroy all copies of rejected manuscripts. We send the reviewers’ com- 
ments to authors whether or not we accept the article. 


Resubmission ; 

On occasion, the Editors will reject an article bur invite a resubmission 
that addresses specific concerns of the Editors. We aim to accept a high 
percentage (approximately two thirds to three quarters) of the articles 
that we reinvite, and we specify conditions that the authors must meet 
before we will accept a reinvited manuscript. 


ExpepiteD Review 

We will consider manuscripts for expedited review and early publication 
if they are of very high quality, if they have findings that are likely to 
affect practice immediately, and if rapid publication would probably 
minimize adverse patient care consequences. If authors thinks that their 
manuscript warrants expedited review, they should contact Deputy Ed- 
itor Dr. Cynthia Mulrow to discuss whether the manuscript meets our 
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Surveillance for Second Primary Colorectal Cancer after Adjuvant 
Chemotherapy: An Analysis of Intergroup 0089 


Robert J. Green, MD, MSCE; Joshua P. Metlay, MD, PhD; Kathleen Propert, ScD; Paul J. Catalano, ScD; John S. Macdonald, MD; 


Robert J. Mayer, MD; and Dantel G. Haller, MD 


Background: The incidence of second primary colorectal cancer 
in patients with a history of colon cancer, compared with patients 
with a history of adenomatous polyps, Is unknown. It is unclear 
whether guidelines for colonoscopy screening in patients with 
polyps are appropriate for patlents with previous colon cancer. 
Objective: To determine the Incidence of second primary colo- 
rectal cancer after treatment for localized colon cancer and to 
compare this Inddence with that of first primary colorectal cancer 
in both the general population and high-risk patients. 


Design: Historical cohort study. 


Setting: An International, multi-institutional trial of adjuvant 
5-fluorouracll-based chemotherapy for locallzed colon cancer. 


Patients: 3278 patients with resected stage Il and stage III colon 
cancer. 


Measurements: Occurrence of endoscopic or radlologic colon 
surveillance and Incidence of second primary colorectal cancer. 


olorectal cancer is a major public health problem, 

with more than 130 000 new cases thought to have 
occurred in the United States in 2001. Patients who 
have had colon cancer are at risk for second primary 
- colon cancer, but the extent of this risk is unclear. The 
incidence and rate of development of second primary 
tumors have implications for appropriate surveillance of 
the colon after diagnosis of colorectal cancer. 

After first primary colon cancer is diagnosec, resec- 
tion with curative intent .is possible in approximately 
75% of patients because the disease is limited to the 
bowel or to regional lymph nodes. The standard of care 
for patients with stage IJ or stage III disease is surgical 
resection, followed by adjuvant therapy for stage HI dis- 
ease. After surgery and adjuvant chemotherapy, patients 
frequently undergo some form of surveillance. Com- 
puted tomography of the abdomen, chest radiography, 
and measurement of carcinoembryonic antigen have 
been used to detect distant metastatic disease, although 
no convincing data show that these tests are cost-effec- 
tive or improve survival (1). Colonoscopy or barium 
enema combined with flexible sigmoidoscopy has been 
used to survey for second primary colorectal cancer. 


Results: Forty-two cases of second primary invasive colon cancer 
were found over 15 345 person-years of follow-up, yielding an 
Incidence rate of 274 per 100 000 person-years (95% Cl, 196 to 
369 per 100000 person-years) and a cumulative Incidence of 
1.5% (Cl, 1.1% to 2.0%) at 5 years. This rate was compared with 
rates of first colon cancer In two reference groups: the general 
population and patients who had undergone frequent colonoscopy 
and polypectomy because of a history of adenomatous polyps; 
standardized Incidence ratlos were 1.6 (Cl, 1.2 to 2.2) and 6.8 (CI, 


2.7 to 22.0), respectively. 


Conclusion: The Incidence of second primary colorectal cancer 
remains high despite intensive survelllance strategies. 


Ann Intern Med, 2002;136:261-269. wrw.annalt.ong 
For author affiliations, current addresses, and contributions, see end of text. 
See editorial comment on pp 335-337. 


Surveillance for second primary colorectal cancer 
serves two purposes: removal of premalignant polyps 
and early detection of malignancy. Most colorectal can- 
cer is the product of slow, orderly progression from nor- 
mal cells to malignancy. Surveillance with endoscopy 
and polypectomy has been shown to prevent colon can- 
cer (2, 3). The most convincing data for this interven- 
tion come from the National Polyp Study, which found - 
that in patients with adenomatous polyps, colonoscopic 
surveillance significantly decreased the incidence of colo- 
rectal carcinoma (3). The National Polyp Study also 
examined the question of how frequently to perform 
colonoscopic surveillance by comparing two surveillance 
strategies in patients who had recently had adenomas 
removed by colonoscopy (4). The study showed that 
repeated colonoscopy 3 years after colonoscopy and 
polypectomy in patients with adenomatous polyps was 
equivalent to more frequent surveillance. The authors 
conceded, however, that more frequent follow-up 
colonoscopy may be needed in patients with a history of 
colorectal cancer because they may have different bio- 
logical characteristics and natural history. 

Current guidelines for surveillance of patients with a 
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Context 
Patients who have had colorectal cancer can develop sec- 
ond primary colorectal cancer. 

The American Cancer Society recommends that surveil- 
lance colonoscopy be performed 1 year after surgery, then 
every 3 to 5 years if results are negative. This surveillance 
strategy is unproven. 
This study documented an incidence rate of 274 cases of 
second primary colon cancer per 100 000 person-years 
after surgery with curative intent and 5-fluorouracil- based 
chemotherapy. 


The incidence of second cancer was higher than the inci- 
dence of first colorectal cancer in the general population, 
despite surveillance. 


Cautions 





This study suggests that surveillance may need to be more 
vigilant than currently recommended. 

However, more data are needed to decide how often to 
do surveillance colonoscopy. 





-The Editors 


history of colon cancer are at least partially based on 
data from the National Polyp Study. The American 
Gastroenterological Association and the American Can- 
cer Society recommend complete examination of the co- 
lon within 1 year of resection; if findings on this or on 
complete preoperative examination are normal, exami- 
nation should be repeated in 3 years and then, if find- 
ings are again normal, every 5 years (5). In addition to 
finding new second primary tumors, surveillance within 
l year of colon cancer surgery may detect previously 
undetected polyps or synchronous tumors. Recent rec- 
ommendations from the American Society of Clinical 
Oncology call for perioperative colonoscopy followed by 
colonoscopy every 3 to 5 years (1). However, deciding 
whether to extrapolate surveillance recommendations 
for patients with polyps to patients with a history of 
colon cancer requires a better understanding of the ab- 
solute and relative risk for second colorectal cancer in 
such patients. 

In the general population, the best estimates of the 
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risk ratio for second primary colorectal cancer compared 
with first primary colorectal cancer have ranged from 
1.5 to 3.0 (6, 7). The studies thar have addressed this 
issue have had several deficiencies: incomplete follow- 
up, incomplete reporting of new cases, reporting of cu- 
mulative incidence rates (which do not consider length 
of follow-up), unknown surveillance practices in the 
study sample, arbitrary time cutoffs to distinguish new 
metachronous primary cancer from missed synchronous 
cancer, and heterogeneous patient samples (6-11). 
Thus, we do not know enough about the incidence of 
second primary colorectal cancer in patients with a his- 
tory of colon cancer to devise optimal surveillance strat- 
egies. The purpose of our study was to estimate the 
incidence of second primary colon cancer in patients 
with a history of high-risk stage II or stage HI colon 
cancer and to compare this incidence with that of first 
primary colon cancer in the general population and the 
National Polyp Study. 


METHODS 
Patients 

Our study is a historical cohort analysis of patients 
who entered a trial of adjuvant therapy after surgery for 
colon cancer. This trial was designated Intergroup 0089 
by the U.S. National Cancer Institute (12) and was ap- 
proved by the Institutional Review Board of the Univer- 
sity of Pennsylvania, Philadelphia, Pennsylvania. Pa- 
tients with high-risk stage II or stage HI cancer were 
randomly assigned to one of four 5-fluorouracil— based 
treatments. Patients were enrolled at 683 institutions, 
73% of which were community-based medical centers. 
Surveillance guidelines for patients in the study included 
mandatory surveillance of the entire colon with colonos- 
copy or barium enema and flexible sigmoidoscopy at 
diagnosis, within 6 months of surgery, at 12 months, at 
18 months, and then annually. At the discretion of each 
patient’s physician, surveillance could be done less fre- 
quently (every 18 to 24 months after the 6-month sur- 
veillance). 


Data Collection 

Patients were required to visit the treating oncolo- 
gist at least every 3 months during the first year of the 
study and then every 6 months for 4 years. After 5 years, 
follow-up materials were collected annually until death. 
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At each visit, data forms that included informatioa on 
surveillance and documentation of second primary zolo- 
rectal cancer were completed. Data on the diagmostic 
procedures used to diagnose the original colon cancer 
and on whether the entire colon was visualized at diag- 
nosis were not always available, since these were not 
primary objectives of the protocol. Original data ccllec- 
tion and statistical analysis were done by the Eastern 
Cooperative Oncology Group. 


Reference Groups 

We compared the observed incidence rate of second 
primary colorectal cancer in Intergroup 0089 with the 
rates of first primary colorectal cancer expected in two 
reference groups. The Surveillance, Epidemiology, and 
End Results (SEER) program of the National Cancer 
Institute monitors the incidence of colorectal cancer in 
10 statewide registries (13). These data are routinely 
used as a surrogate for the average risk for colorectal 
cancer throughout the United States. We used aze-, 
sex-, and ethnicity-specific rates for calendar years 1989 
to 1993 since this period corresponded to the time cur- 
ing which patients were enrolled in Intergroup 008¢. 

The National Polyp Study was a prospective study 
of .1418 patients who were referred for colonoscopy, 
during which one or more adenomas of the colon or 
rectum were removed (3, 4). The patients subsequer-tly 
underwent periodic colonoscopy (randomly assigned to 
either years 1 and 3 or year 3 only) during an average 
follow-up of 5.9 years, and the incidence of colorectal 
cancer was ascertained. The incidence rate of colorectal 
cancer was compared with rates in three reference 
groups: two populations of patients,with adenomatcus 
polyps who did not have all polyps,removed, and the 
SEER program. Five cases of invasive colorectal cancer 
were detected in a total of 8401 person-years of follow- 
up. The National Polyp Study found that colonoscopy 
with polypectomy decreased the incidence of colon can- 
cer by approximately 90%, compared with the otker 
populations of high-risk patients and by 76% compared 
with the SEER population. 


Statistical Analysis 

In Intergroup 0089, the number of person-years at 
risk was calculated for each patient from the time of 
study entry until death, diagnosis of second primary c>- 
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lon cancer, or the last known time at which the patient 
was alive. Median time to second cancer and survival 
plots were calculated by using the Kaplan—Meier 
method. Incidence rates were defined as the total num- 
ber of events divided by the total person-years of follow- 
up; 95% CIs were calculated by assuming a Poisson 
distribution. 

Our study primarily analyzed the diagnosis of sec- 
ond primary colorectal cancer. We established criteria to 
distinguish second primary cancer from an anastomotic 
recurrence or metastases. A tumor was classified as a 
second primary tumor if it was pathologically described 
as arising from a preexisting polyp or was found at a site 
distant from the original primary tumor (not at the site 
of the anastomosis), without evidence of penetration 
from the serosa of the bowel. Only tumors discovered 
after the original resection were considered second pri- 
mary tumors, and only invasive cancer was included. In 
situ tumors were excluded because they were not in- 
cluded in either of our comparison groups and because, 
given the lack of potential for metastatic spread, they are 
of less clinical relevance. In our primary analysis, we did 
not specify a minimum time interval between treatment 
of the original primary tumor and detection of a second 
primary tumor. However, in a secondary analysis, we 
excluded all person-years and second cases of cancer that 
occurred within the first 2 years of follow-up in order to 
address the possibility that some tumors were synchro- 
nous and not metachronous. 

To compare the rate of second primary colorectal 
cancer in Intergroup 0089 with the rate of first primary 
cancer in the general population, we calculated the stan- 
dardized incidence ratio for colorectal cancer in Inter- 
group 0089 compared with SEER data (14). The stan- 
dardized incidence ratio is the ratio of observed to 
expected number of cases. Person-years at risk in Inter- 
group 0089 were stratified according to age, sex, and 
ethnicity. Rates of colorectal cancer in SEER that corre- 
sponded to each stratum were multiplied by the total 
number of person-years in each stratum to yield an ex- 
pected number of cases. The expected numbers of cases 
were then summed to yield the total number of expected 
cases based on SEER rates. Exact 95% CIs were calcu- 
lated by assuming a Poisson distribution for the ob- 
served number of cases of colon cancer in Intergroup 
0089. 

To compare the rate of second primary colorectal 
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Table 1. Characteristics of Study Patlents 





Characteristic Value 
Median age + SD (range), y 63.9 + 11 (15-87) 
Sex, n (%) 

Male 1800 (85) 

Female : 1478 (45) 
Location of primary tumor, n (%) 

Right colon 1567 (49) 

Left colon* 4612 (51) 
Stage, n (%) 

tl 650 (20) 

iu 2628 (30) 
Survival status, n (%) 

Alive 2011 (31) 

Dead 1259 G9) 
Ethnicity, n (%) 

White 2776 @5) 

Black 318 (10) 

Other 158 5) 





* Includes tumors coded in original database as located in “splenic Mexure,” “left 
colon,” or “sigmoid colon.” 


cancer in Intergroup 0089 with the National Polyp 
Study, we calculated a ratio of two standardized inci- 
dence ratios: the standardized incidence ratios of Inter- 
group 0089 compared with SEER and the National 
Polyp Study compared with SEER. This ratic approxi- 
mates the standardized incidence ratio of Intergroup 
0089 to the National Polyp Study. The valid:ty of this 
estimation, which has been used in previous studies (3), 
is contingent on homogeneity across strata of the ratios 
of rates in our study compared with the Naticnal Polyp 
Study and in our study compared with SEER (15), both 
of which we believe to be sound. Exact 95% CIs were 
calculated as described by Breslow and Day (14). To 
calculate standardized incidence ratios using only second 
primary colorectal cancer that occurred after 2 years of 
follow-up, we excluded all person-years and s2cond pri- 
mary colorectal cancer that occurred in the first 2 years 
after enrollment in Intergroup 0089 and repeated the 
calculations described earlier. 

To determine the interval between surveillance and 
the diagnosis of second primary colorectal cancer, we 
performed two separate but complementary analyses. 
First, we looked only at the 18 patients who developed 
second primary colorectal cancer after the firs: 2 years of 
follow-up and measured the time since their most recent 
previous surveillance. Second, we looked at the 19 pa- 
tients who had normal results on surveillance within 1 
year of their original diagnosis and calculated the me- 
dian time between this surveillance and the diagnosis of 
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second primary colorectal cancer. All statistical analyses 
were performed with Stata 5.0 for Windows (Stata 
Corp., College Station, Texas). 


Role of the Funding Source 

The National Cancer Institute funded Intergroup 
0089 but had no direct role in our study other than the 
participation of Dr. Catalano. 


RESULTS 
Patient Sample 

After 10 October 1989, 3278 eligible patients with 
stage II or IN colon cancer were enrolled in the study. 
Fifty-five percent of patients were men, and the median 
age was 63.9 years (Table 1). Eighty-five percent of pa- 
tients were white. Median follow-up among patients still 
alive was 7.1 years, and 63% of patients had been fol- 
lowed for at least 5 years. Five percent of patients were 
lost to follow-up, and 39% of patients died during 
follow-up. Median survival was 9.4 years. 


Second Primary Colorectal Cancer 

Forty-two patients developed second primary colon 
cancer after an original diagnosis of primary colon can- 
cer and adjuvant chemotherapy. Among these patients, 
the median age was 66 years (range, 28 to 81 years), 29 
(69%) were men, and 37 (88%) were white. Twenty- 


Figure 1. Cumulative Incidence of second primary colon 
cancer In Intergroup 0089. 





Incidence, % 
N 





Q 2 4 6. 
Follow-up, y 
Year 6 1 2 3 4 5 6 


Patients 


remaining, 3278 3082 2758 2444 2209 1825 1042 
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Table 2. Standardized Incidence Ratios Comparing Incidence of Second Primary Colorectal Cancer In Intergroup 0089 
with incidence of First Primary Colorectal Cancer In Two Reference Populations* 











SEER 


Cases of Colorectal Cancer 





Standardized Incidence Ratio 











Time Frame Cases of Colorectal 

Cancer Observed 

In Intergroup 0089 

< n 
All years 42 26 
First 2 years excluded 18 15 





(95% CI) 
NPSt SEERt NPS§ 
> 
- 1.6 (1.2-2.2) 6.8 (2.7--22.0) 
- 1.2 (0.7-1.8) 5.0 (1.8~17.4) 





* NPS = National Polyp Study (3, 4); SEER = Surveillance, 
Tapae number of cases cannot be calculated since a ratio of standardized 

+ Calculated as number of observed cases/number of expected cases. 

§ Estimated by ratio of standardized incidence ratio for Intergroup 0089/SEER to standardized incidence ratio for NPS/SEER. 


three cases of second primary cancer (55%) were stage I 
or stage II, 10 (24%) were stage III, and 9 were of 
undetermined stage (21%). Fourteen patients with sec- 
ond primary colon cancer (33%) died during the study 
period. 


Incidence Rates 

The 42 second cases of primary colon cancer devel- 
oped over a total of 15 345 person-years of follow-up. 
This yields an incidence rate of 274 cases per 100 000 
person-years (95% CI, 196 to 369 cases per 100 000 
person-years) and a cumulative incidence of 1.5% (CI, 
1.1% to 2.0%) at 5 years (Figure 1). The median time 
from the original diagnosis of colon cancer to diagnosis 
of second primary colon cancer was 18.4 months (range, 
3.4 to 70.1 months). Eighteen cases ae, occurred 
after more than 2 years. 


Standardized Incidence Ratios 

The incidence rate in Intergroup 0089 was com- 
pared with rates from the SEER program and from the 
National Polyp Study (Table 2). The standardized inci- 
dence ratio compared with the SEER program was 1.6 
(CI, 1.2 to 2.2), and the standardized incidence ratio (as 
estimated by a rate ratio) compared with the National 
Polyp Study was 6.8 (CI, 2.7 to 22.0). When the first 2 
years of follow-up in our study sample were excluded, 
the standardized incidence ratio was 1.2 (CI, 0.7 to 1.8) 
compared with SEER and 5.0 (CI, 1.8 to 17.4) com- 
pared with the National Polyp Study. 


Surveillance 
` The surveillance histories of all 42 patients who de- 
veloped second primary colon cancer are presented in 
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idemiology, and End Results Program (13). 
ized incidence ratios was used as an estimate. 


Figure 2. Data from surveillance performed at the time 
of diagnosis of first primary cancer and before enroll- 
ment in the study were not reliably available. Most sur- 
veillance procedures were colonoscopies. In all patients 
except four, the most recent surveillance procedure be- 
fore the discovery of second primary cancer was colonos- 
copy and not flexible sigmoidoscopy or barium enema. 

Nineteen of the 42 patients who developed second 
primary colorectal cancer had normal results on a sur- 
veillance procedure within 1 year after their original di- 
agnosis (in effect, “clearing” the colon). The remaining 
23 patients either did not have a surveillance procedure 
within the first year or had cancer diagnosed at the time 
of the first surveillance. The median time to diagnosis of 
a second primary tumor after the first surveillance pro- 
cedure was 25.8 months (range, 4.9 to 57.5 months). 

Eighteen patients developed second primary colo- 
rectal cancer after the first 2 years of follow-up. In these 
patients, the median time to the most recent previous 
surveillance procedure was 21 months (range, 7 to 58 
months). Because many guidelines call for an interval of 
3 years between colonoscopies for patients with a history 
of colon cancer, we also determined the percentage of 
these 18 patients who had a surveillance procedure 
within 3 years of diagnosis; 14 (78% [CI, 52% to 94%]) 
had had such a procedure. 


DISCUSSION 

Our study provides at least three important pieces 
of information. First, we found that the incidence of 
second primary colorectal cancer in a homogeneous co- 
hort of intensively surveyed patients with an immediate 
history of stage II or stage III colon cancer was 1.5% 
(CI, 1.1% to 2.0%) at 5 years. Second, we have shown 
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Figure 2. Second primary colorectal cancer and preceding surveillance. 
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that despite protocol recommendations for rigorous sur- 
veillance, the incidence rate was higher in this popula- 
tion than in the general population and 6.8 times higher 
than in the National Polyp Study. Third, second pri- 
mary colorectal cancer was diagnosed within a relatively 
short period after patients’ most recent previous colonic 
surveillance. Our study provides important information 
regarding the incidence and latency period of this dis- 
ease; however, we have not shown that current surveil- 
lance strategies are inadequate or that more intensive 
surveillance would result in decreased morbidity or mor- 
tality or would be cost-effective. 

Our standardized incidence ratio compared with the 
SEER project was only 1.6 when we included all years of 
follow-up. However, the rate of second primary colorec- 
tal cancer in our study is not trivial. In fact, the 5-year 
cumulative incidence of 1.5% is almost identical to the 
1.7% 5-year risk for breast cancer that was required for 
entry into the National Surgical Adjuvant Breast and 
Bowel Project P-1 Study (16), which used potentially 
harmful pharmacologic therapy to decrease breast cancer 
incidence. Furthermore, our incidence rate remained 
high when compared with the National Polyp Study, 
even after exclusion of second primary colon cancer 
found in the first 2 years of follow-up. Surveillance rates 
in patients who developed second primary colon cancer, 
while lower than had been recommended, were compat- 
ible with those in the National Polyp Study and those 
recommended by the American Gastroenterologica: As- 
sociation, the American Cancer Society, and the Amer- 
ican Society of Clinical Oncology. Therefore, rates of 
second primary colon cancer in Intergroup 0089 might 
have been expected to be similar to, not almost seven- 
fold greater than, rates of primary colon cancer in the 
National Polyp Study. 

We believe that there may be at least two reasons for 
the increased rate of second primary colorectal cancer in 
Intergroup 0089. First, patients with a history of colon 
cancer may differ biologically from patients with adeno- 
matous polyps and are therefore at higher risk for colo- 
rectal cancer. Second, surveillance in our community- 
based study (including whether patients had their entire 
colons visualized at the time of their original diagnosis) 
may not have been as accurate as that in the National 
Polyp Study. The primary intervention in the Natonal 
Polyp Study was colonoscopy with polypectomy, and 
colonoscopy was performed by experts in a controlled 
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environment. In Intergroup 0089, however, colonos- 
copy and other surveillance procedures were performed 
in a wide variety of settings by a large number of prac- 
titioners. 

We believe that this description of the diagnosis of 
second primary cancer in Intergroup 0089 reflects to 
some degree what is occurring in general practice. The 
quality of surveillance in Intergroup 0089 is more likely 
to be similar to community-based surveillance than to 
surveillance in the National Polyp Study. We also expect 
that surveillance in Intergroup 0089 occurred at least as 
often as it does in the community. Therefore, the rate of 
detected second primary colorectal cancer in the com- 
munity can be expected to be at least as high as, if not 
higher than, in Intergroup 0089. 

Second primary colon cancer found soon after orig- 
inal colon cancer may represent missed synchronous 
rather than metachronous cancer. Previous investigators 
have chosen cutoffs of 2 to 3 years to distinguish syn- 
chronous from metachronous cancer. Some of the early 
cases of second cancer in our study probably represent 
missed synchronous cancer. Because of this, we also 
compared incidence rates based only on second primary 
cancer that occurred after 2 years of follow-up. How- 
ever, we believe that the choice of a fixed cutoff time is 
somewbat arbitrary and that as a practical issue, missed 
synchronous cancer is relevant precisely because it was 
missed. Our data suggest that both synchronous and 
metachronous cancer are sometimes missed, reflecting 
both the imperfect nature of surveillance and the failure 
to always examine the entire colon at the time of origi- 
nal diagnosis of colon cancer, either accurately or at all. 

The distinction between synchronous and meta- 
chronous lesions becomes more important in decision 
making about surveillance. We therefore tried to ascer- 
tain the interval between surveillance and the detection 
of second primary colorectal cancer in patients most 
likely to have metachronous rather than missed synchro- 
nous cancer (patients who developed second cases of 
cancer after 2 years of follow-up). We found that in the 
18 patients who developed second cancer after 2 years of 
follow-up, the median time from the most recent previ- 
ous surveillance to diagnosis was 21 months. Of these 
patients, 78% had had a surveillance procedure within 3 
years. In the 19 patients who had negative results on 
colonoscopy within 1 year of their original diagnosis but 
went on to develop second primary cancer, the median 
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time to diagnosis of second primary cancer was 26 
months. Thus, a significant percentage of patients devel- 
oped second primary cancer less than 3 years after their 
most recent surveillance. 

Our study has limitations. We lack family history 
data for most patients and therefore cannot completely 
exclude the possibility that second primary cancer oc- 
curred in patients with hereditary nonpolyposis colorec- 
tal cancer. However, we looked at two surrogates for 
hereditary nonpolyposis colorectal cancer, right-sided 
first primary colon cancer and young age (data not 
shown), and found that neither was a risk factor for 
second primary cancer. Nevertheless, with only 42 
events, our power to detect a small increase in risk was 
limited. This question would be better examined in a 
cohort with more events that would also allow identifi- 
cation of other risk factors that define subsets of patients 
at highest risk for second cancer. 

Collection of data on surveillance was not a pre- 
determined aim of our study, and therefore the accuracy 
of this information is not known. It is possib-e that what 
was called a “colonoscopy” on follow-up forms could 
have been another surveillance procedure, such as flexi- 
ble sigmoidoscopy. Furthermore, recent date suggesting 
that barium enema and flexible sigmoidoscopy may not 
be adequate screening tools for colon cancer may make 
these tests less common in the future (17). The most 
likely error, however, is underreporting of surveillance 
frequency, which would make our data even more con- 
vincing. 

Our study does not address whether more fre- 
quent surveillance would have decreased the inci- 
dence of second primary colorectal cancer or led to 
earlier diagnosis. Our analysis of surveillance in In- 
tergroup 0089 is purely descriptive. Moreover, any 
recommendations for a change in surveillance strategy 
must also consider the economic costs of surveillance 
and complications associated with colonoscopy. 
However, we believe our data show that in practice, 
despite surveillance, rates of second primary cancer 
will remain at least as high as rates of first primary 
cancer in the general population and significantly 
higher than would be expected from the National 
Polyp Study. What interventions, if any, should be 
performed to decrease the incidence of second pri- 
mary colorectal cancer remain to be determined. 
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Change in Lung Function and Morbidity from Chronic Obstructive 
Pulmonary Disease in a,-Antitrypsin MZ Heterozygotes: A Longitudinal 


Study of the General Population 


Morten Dahil, MD; Anne Tybjerg-Hansen, MD, DMSc; Peter Lange, MD, DMSc; Jørgen Vestbo, MD, DMSc; and 


Borge G. Nordestgaard, MD, DMSc 


Background: A deteriorating effect of severe a,-antttrypsin de- 
ficiency (ZZ genotype) on lung function is well known, whereas 
the role of intermediate deficiency (MZ genotype) remains uncer- 
tain. 


Objective: To test the hypothesis that MZ intermedlate a,- 
antitrypsin defictency affects pulmonary function and disease. 


Design: Population-based cohort study with 21-year follow-up. 
Setting: Copenhagen, Denmark. 


Participants: 9187 adults randomly selected from the Danish 
general population. 


Measurements: Plasma a,-antitrypsin levels, annual decrease In 
FEV,, airway obstruction, and hospitalization and mortality from 
chronic obstructive pulmonary disease (COPD). 


Results: 451 participants (4.9%) carried the MZ genotype. 
Plasma a,-antitrypsin levels were 31% lower In MZ heterozygotes 
than In persons with the MM genotype (Student ttest, P< 
0.001). Annual decrease In FEV, was 25 mL In MZ heterozygotes 
and 21 mL in persons with the MM genotype (t-test, P = 0.048). 


hronic obstructive pulmonary disease (COPD) is 

one of the most important health problems world- 
wide (1, 2). More than 90% of COPD cases are caused 
by smoking, but only a fraction of smokers develop this 
disease. The variability in COPD expression among 
smokers could be due to differences in the environment, 
in genetic predisposition, or both. 

So far, severe @,-antitrypsin deficiency has been the 
best described genetic risk factor for COPD (2, 3). 
When lung tissue is a,-antitrypsin deficient, protection 
from neutrophil elastase is impaired and elastic tissue is 
slowly destroyed, ultimately leading to reduced lung 
function and development of COPD (4). Severe œ- 
antitrypsin deficiency is almost entirely caused by the 
presence of the Z alleles in the a,-antitrypsin gene 
rather than the normal M allele. Relative plasma œ- 
antitrypsin concentrations are approximately 16% for 
persons with the ZZ genotype, 83% for persons with the 


270|0 2002 American College of Physicians~American Society of Internal Medicine 


Airway obstruction was found in 19% of MZ heterozygotes com- 
pared with 15% of MM carriers (chi-square test, P = 0.023); Ina 
logistic regression analysis adjusted for age, sex, and tobacco 
consumption, the corresponding odds ratio was 1.3 (CI, 1.0 to 
1.7). The Incidence of hospitalization and mortality from COPD 
was 32 cases per 10 000 person-years in persons with the MZ 
genotype and 22 cases per 10 000 person-years In those with the 
MM genotype (log-rank test, P = 0.063). In a Cox regression 
model adjusted for age, sex, tobacco use, and FEV, at study entry, 
relative risk for COPD outcomes in persons with the MZ genotype 
versus persons with the MM genotype was 1.5 (CI, 1.0 to 2.3). All 
these results were Independent of the S and E alleles in this gene 
and were not affected by cystic fibrosis AF508 heterozygosity. 


Conclusions: MZ heterozygotes had a slightly greater rate of 
decrease In FEV, and were modestly over-represented among per- 
sons with airway obstruction and COPD. In the population at 
large, MZ heterozygosity may account for a fraction of COPD 
cases—on the order of 2%, similar to the percentage of persons 
with COPD who have the severe but rare ZZ genotype. 


Ann intem Med. 2002;136:270-279, wer annats.ong 
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MZ genotype, and 100% for persons with the MM ge- 
notype (5). A deteriorating effect of severe oj-antitryp- 
sin deficiency (the ZZ genotype) on lung function has 
been known for many years (2—4), whereas the role of 
intermediate deficiency (the MZ genotype) remains un- 
certain (6, 7). 

We previously performed a cross-sectional study of 
the at-large population in Denmark that assessed the 
MZ genotype and risk for lung disease. We found that 
MZ heterozygosity was associated with reduced pulmo- 
nary function in persons with clinically established 
COPD but not in persons without the disease (who 
account for 98% of the population) (8). However, MZ 
heterozygosity may lead to increased annual loss of lung 
function and increased COPD risk in the average person 
during prolonged follow-up. Furthermore, other genetic 
variability in the @,-antitrypsin gene may influence the 
association between the MZ genotype and lung function 


AK 





and disease. Although we previously considered the 
other well-known structural mutation in @,-antitrypsin, 
the `S allele, we had not considered zhe effect of the 
known variation in the @,-antitrypsin promotor, the £ 
allele (9). Finally, genetic variation in the cystic fibzosis 
gene may also influence lung function and disease (10), 
and we had not considered this in our former work (8). 

The E polymorphism is a known (9) but infre- 
quently studied variation of the a-antitrypsin gene that 
is situated in the 3’ noncoding enhancer binding region. 
This polymorphism may temper the increase in plesma 
@,-antitrypsin concentrations that normally occurs dur- 
ing an acute-phase response but does not affect the base- 
line levels (11). The more severe Z and S polymor- 
phisms, which are located in the coding regions of the 
gene, cause the protein to self-polymerize in the liver 
before secretion into the blood, thereby reducing base- 
line @,-antitrypsin concentrations (4, 12). 

Using 21-year follow-up data and triple measure- 
ments of lung function (obtained in 1976 to 1378, 
1981 to 1983, and 1991 to 1994), we now report on the 
relationship between MZ heterozygosity and pulmonary 
function and disease in greater detail. We compared 10 
different genotype combinations of the Z, S, E, and M 
alleles with respect to a -antitrypsin levels in plasma, 
annual decrease in FEV,, spirometry-defined airway ob- 
struction, and hospitalization or death from COPD. We 
also examined whether the common AF508 mutaticn in 
the cystic fibrosis gene influences these associations. For 
these purposes, we studied a sample of 9187 persons in 
the Danish general population from the Copenhagen 
City Heart Study. 


METHODS 
Participants and Study Protocol 

We studied participants in the Copenhagen City 
Heart Study, a prospective epidemiologic study in Den- 
mark initiated in 1976 to 1978 (13, 14). A samp-e of 
19 698 persons at least 20 years of age was randomly 
selected after stratification of the Copenhagen residents 
into 5-year age groups. From 1976 to 1978, participants 
were invited to complete a survey and then undergo a 
physical examination at Copenhagen University Haspi- 
tal. All participants were subsequently invited to partic- 
ipate in a second questionnaire and physical exanaina- 
tion from 1981 through 1983 and a third survey and 
examination from 1991 through 1994, Additional per- 
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Context 
The clinical importance of a,-antitrypsin heterozygosity is 
uncertain. 





Contribution 


This Danish population-based study followed 9187 partici- 
pants (451 of whom were heterozygotes) with question- 
naires and rep eated pulmonary function testing for up to 
18 years. Compared with persons who had the normal 
(MM) genotype, heterozygotes had a slightly greater rate 
of decrease in lung function, slightly higher incidence of 
chronic obstructive pulmonary disease (COPD), and 
slightly higher occurrence of hospitalization or death from 
COPD. 





Implications 





Because the incidence of a,-antitrypsin heterozygosity in 
the general population is much higher than that of ho- 
mozygosity, a,-antitrypsin heterozygosity is a more impor- 
tant public health problem than homozygosity. 


—The Editors 


sons in the youngest age group were invited to partici- 
pate after 5 years (n = 500) and 15 years (n = 3000). A 
total of 14223 participants (response rate, 74%) at- 
tended the first examination, 12 698 (response rate, 
70%) attended the second examination, and 10 135 (re- 
sponse rate, 61%) attended the third examination. Of 
the 10 135 persons who participated in the third survey 
and examination, 9259 provided blood samples and 
9187 underwent genotyping for the M, Z, S, and £ 
alleles and the AF508 mutation in the cystic fibrosis 
gene (10). Details of the procedures for sample selection 
and the examination and: characteristics of the persons 
who did not respond to the study survey are described 
elsewhere (8, 13, 14). Less than 1% of the participants 
were not white, and 99% were of Danish descent. All 
participants gave informed consent before entering the. 
study. The ethics committee for the cities of Copenha- 
gen and Frederiksberg approved the study. 


Study Questionnaire 

Participants filled out a self-administered question- 
naire. At the study examination, an investigator and the 
participant scrutinized this questionnaire to ensure that 
the responses were accurate. All participants reported 
whether they were current smokers, ex-smokers, or never- 
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Table 1. Characteristics of Participants Sampled from the Danish General Population* 





Variable 


MM ME EE 


3898/3139 604/495 26/20 
47 = 0.2 46264 46219 


Women/men, n/n 
Age at study entry, y 


FEV, at study entry, % of predicted 90202 90265 90426 
Smoking before study entry, pack-yearst 15 + 0.2 15405 15428 
Follow-up, y 1920.1 19202 19409 
Smoking during follow-up, g/d§ 87201 86463 9221.5 





23/18 245/214 9/3 11/15 
491420 46206 
90+29 90268 
19=29 16209 
18210 19203 
992416 97 £05} 46229 88 +120 88205 


Participants, ee to esis is 


MS sS EZ MZ sz zz 


253/198 7/3 3/3 
48+36 46225 4806+ 48440 46+ 51 
95+5.1 93435 91408 94256 75 47.2t 
1259 17238 16409 16462 1027.2 
20419 18413 19*03 19*20 172426 
9923.2 70241 





* Data expressed with the plus/minus sign are the mean + SE. 


+ P< 0.05 compared with MM. Age at study entry and smoking before study entry were examined by using the Mann-Whitney U test. FEV, ar study entry was examined 


by using the Student test, 
# Calculated as (daily tobacco use {g} X duration of smoking [y])/20 (in g/pack). 


§ The average amount of tobacco used (in g/d) at the different examinations attended. 


smokers. Lifetime tobacco exposure before study entry 
was estimated in pack-years by multiplying daily to- 
bacco consumption (in g) by the smoking duration (in 
years) and then dividing this number by 20 (g/pack). 
Smoking during follow-up (in g/d) was detemmined at 
each examination by self-report of the average amount 
of tobacco consumed daily. 


Spirometry 
At the first and second examinations, FEV, and 
forced vital capacity (FVC) were measured by using an 


electronic spirometer (model N 403, Monaghan, Little- 
ton, Colorado), which was calibrated daily with a 1-L 
syringe and was calibrated weekly against a water-sealed 
Godard spirometer. The instrument used at the third 
examination was a dry-wedge spirometer (Vitalograph, 
Maids Moreton, Buckinghamshire, United Kingdom) 
that was calibrated daily with a 1-L syringe. To ensure 
accurate measurements, three sets of measurements were 
obtained at each examination, and the values produced 
on at least two of the measurements obtained at an ex- 
amination had to differ by less than 5%. We used the 


Table 2. Plasma a,-Antitrypsin Levels according to a,-Antitrypsin Genotype and Alleles and Stratified by 








Smoking Status 
Variable All Parapan {n = 592) 
a,-Antitrypsin Change from MMM 
Level* (95% ce 
mg/mL % 
Genotype 
MM (n = 115) 1.59 + 0.02 
ME (n = 114) 1.58 + 0.02 0 (~4 fo 4) 
EE (n = 46) 1.66 + 0.04 5 (0 tə 10) 
ES (n = 40) 1.46 + 0.04 —8 (~74 to =2) 
MS {n = 114) 1.41 + 0.02 AH 1S te =7) 
SS {n = 12) 1.20 + 0.07 ~24 (—34 to —15) 
EZ {n = 26) 1.06 + 0.05 —33 (—40 to -27) 
MZ (n = 109) 1.10 + 0.02 —31 (-35 to 26) 
SZ (n = 10) 0.72 + 0.08 54 {-€5 to —44) 
ZZ (n = 6) 0.33 + 0.10 ~79 (~G2 to —66) 
Average allele effectt 
M 41.57 
E 1.57 0 
S 1.39 STi 
Z 1.07 ~32 





P Valuet 





Nonsmokers (n = 303) 


a-Antitrypsin ~ Change from MMM P Valuet 





Level* (95% CI) 
mg/ml 
153-4003 
>0.2 1.55 + 0.03 1(~4 to 6) >0.2 
0.071 1.59 + 0.05 4(-4 to 11) >0.2 
0.005 1.42 + 0.06 ~8 (—16 to 1) 0.075 
<0,001 1.36 + 0.03 ~11(-17 to ~6) <0.001 
<0,001 1.10 + 0.08 —28 (--39 to -17) <0.001 
<0.001 1.04 + 0.06 —32 (-41 to ~23) <0.001 
=<0.001 1.03 + 0.03 32 (~38 to -27) <0.001 
<0.001 0.51 + 0.13 —67 (--84 to ~49) 0,001 
<0.001 0.36 + 0.12 ~77 (-92 to ~ 62) 0,001 
1.51 
1.53 1 
1:33 —12 
4.00 —34 





* Data expressed with the plus/minus sign are the mean + SE. Infarmation on smoking was not available for 3 participants (2 MZ, 1 ES). 
+ P values are for the comparison with MM carriers in the same greup and were calculated by using the Student Hrest. 


+ Average allele effect (in the following eiample, for the Z genoty pe) was calculated as fog Ezz + U2 feo Egy + U2 fiy Egz F 
frequency of Z (determined by gene counting), fz is the expected Hardy-Weinberg frequency of individuals with the Z/Z genotype, and 


a, -antitrypsin level for indiv iduals with the Z/Z g genotype (21). 
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a where fy is the allele 
is the average plasma 
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highest set of FEV, and FVC at each of the three exam- 
inations in our analyses as absolute values and as per- 
centage of predicted values by using internally derived 
reference values based on a subsample of healthy never 
smokers (15). We considered participants to have airway 
obstruction if they met each of the following criteria at 
least once during the study: 1) FEV, less than 80% of 
the predicted value and 2) FEV,/FVC less than 0.7 
(16). Most participants with airway obstruction had 
COPD; however, 22% of the participants with airway 
obstruction reported having asthma. Whether self- 
reports of asthma were based on a physician’s diagnosis 
or the participant’s misconception of COPD could not 
be evaluated. To calculate annual change in FEV, (in 
mL/y), the most recently obtained FEV, (in mL) was 
subtracted by the FEV, value obtained at the first mea- 
surement, this difference was multiplied by 365.25, and 
this product was divided by the number of days beeween 
the two FEV, measurements (in years D), 


COPD 

Study classification of COPD required COPD as 
the main diagnosis by a physician at discharge or on the 
death certificate. The information on COPD diagnoses, 


Table 2—Continued 





Smokers (n = 286) 


a,-Antitrypsin Change from MM/M P Valuet 


Levei* (95% CI) 

mg/mL % 

1.65 + 0.04 

1.63 + 0.04 -1 (-7 to 4) 50.2 
1.73 + 0.05 5 (~3 to 12) 0.2 
1.49 + 0.05 -10 (—17 to ~2) 0.013 
1.46 + 0.03 ~11(~17 to -6) 0.001 
1.39 + 0.13 ~16 (~32 to 0) 0.044 
1.07 £ 0.07 ~35 (—44 to -26) -<0.001 
1.18 + 0.04 ~28 (34 to ~22) -0.001 
0.81 + 0.10 ~51 (~63 to ~39) 0.001 
0.28 = 0.18 ~ 83 (~ 105 to ~61) <0.001 
1.63 

1.61 I 

1.44 11 

4.44 30 
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which were drawn from the Danish National Hospital 
Discharge Register (data from 1976 to 1997 were avail- 
able) and the Danish Register of Causes of Death (data 
from 1992 to 1999 were available), were based on the 
World Health Organization International Classification 
of Diseases, 8th or 10th edition (diagnosis codes 490-2 
and J40—4, respectively) (17, 18). 


Genotype Analysis 

We identified the Z (342Glu—Lys), S (264Glu—> 
Val), and FE (1237G—>A) (9) polymorphisms in the @,- 
antitrypsin gene by performing polymerase chain reac- 
tion (PCR). We used the 5’ ATAAGGCTGTGCTG- 
ACCATCGTC 3° (sense) and 5’ TTGGGTGGGA- 
TTCACCACTTTTC 3’ (antisense) primers to identify 
the Z allele, the 5’ TGAGGGGAAACTACAGCAC- 
CTCG 3’ (sense) and 5’ AGGTGTGGGCAGCT- 
TCTTGGTCA 3° (antisense) primers to identify the S 
allele, and the 5’ GTTCCTGAATAGCCCCTGTG- 
GTA 3’ (sense) and 5’ CGGTATCCATTGATTA- 
GACTGAA 3° (antisense) primers to identify the £ al- 
lele. The presence of the three polymorphisms (Z, S, and 
E) destroyed a Taq] site in the respective PCR products. 
Fragments of 157 base pair (bp) and 22 bp (normal 
allele) or 179 bp (Z allele), 100 bp and 21 bp (normal 
allele) or 121 bp (S allele), and 258 bp and 59 bp (nor- 
mal allele) or 317 bp (E allele) were separated on a 3% 
agarose gel. The AF508 deletion in the cystic fibrosis 
transmembrane conductance regulator gene was identi- 
fied as previously described (10). 


Plasma a@,-Antitrypsin 

Plasma @,-antitrypsin levels were measured in all 
participants with the EE (z = 46), ES (n = 40), EZ 
(a = 26), SS (2 = 12), SZ (n = 10), or ZZ (n = 6) ge- 
notype and in randomly selected subgroups of the other 
genotypes examined (109 of the participants with the 
MZ genotype, 114 with MS, 114 with ME, and 115 
with MM). Using a two-sided significance level of 0.05 
and a power of 95%, with the aim not to overlook a 
mean difference in a@,-antitrypsin levels between MZ 
and MM genotypes that was 75% of the difference pre- 
viously determined (5), we estimated that we needed at 
least 100 participants of each genotype for our analyses 
(19). We used commercially available antisera (rabbit 
antihuman alpha-1-antitrypsin, DAKO A/S, Glostrup, 
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Table 3. Annual Decrease in FEV, by a,-Antitrypsin Genotype and Alleles, Stratifled by Smoking Status 





















Variable All Participants (n = 6428) Nonsmokers (n = 2379) Smokers (n = 4049) 
Annual PValuet Change Annual PValuet Change Annual PValuet Change 
Decrease . from MM/M Decrease from MM/M Decrease from MM/M 
In FEV,* (95% CI) In FEV,* (95% Ci) In FEV,* (95% Cl) 
mL/y % mL/y % mL/y % 
Genotype 
MM {n = 4914) 2140.5 13 £07 25+ 0.6 
ME (n = 751) 19413 >0.2 —7 (~20 to 5) 15419 >02 16 (—16 to 48) 22 + 1.6 0.037 —15 (—28 to ~1) 
EE {n = 36) 22+58 >02 6 (—49 to 61) 13210 >02 —2 (-162 to 159) 25+69 >0.2 1 (—53 to 55) 
ES (n = 28) 27466 >0,2 31 (—32 to 93) 23412 >0.2 73 (-118 to 264) 2847.7 >02 13 (~47 to 73) 
MS (n = 334) 22+£19 >02 7 (-12 to 29 1743.3 >0.2 30 (—21 to 81) 24423 >02 —4 (—22 to 15) 
SS (n = 8) 26412 >0.2 24 (—92 to 141) 19+ 13 >0.2 44 (—162 to 250) 46+25 >0.2 83 (—110 to 277) 
EZ (n = 16) 3148.7 >0.2 50 (—32 to 133) 29413 >0.2 124 (—82 to 330) 32 + 114 >0.2 28 (—59 to 114) 
MZ (n = 329) 25 +19 0.048 19 (0 to 38) 20 +29 0.021 55 (8 to 101) 27425 >02 8 (—12 to 28) 
SZ (n= 7) 56 + 13 0.008 169 (45 to 294) 2433 >02 —86 (—590 to 419) 65 +14 0.006 156 (45 to 268) 
ZZ (n = 5) 32416 >0.2 57 (—90 to 204) 123 >0.2 ~95 (—452 to 262) 54+ 20 0.162 113 (—45 to 271) 
Average allele effect+ 
M 21 16 26 
E 20 —4 17 8 22 —12 
S 23 13 20 22 25 -3 
zZ 26 26 21 28 31 19 
* Data expressed with the plus/minus sign are the mean + SE, 
t P values are for the comparison with MM individuals in the same g-oup by using the Student t-test. ` 
+ Average allele effect (in this example, for Z) was calculated as fyz Ezz + VIn: + 1/2 foz Ene + L2 frac Enzio where fa is the allele frequency of Z (determined 
by gene counting), fz is the expected Hardy-Weinberg frequency of individuals with the ZIZ genotype, and Ezz is the average annual change in FEV, for individuals with 


the, Z/Z genotype (21). 


Denmark) and Behring Nephelometer Analyzer I 
(Dade Behring, Deerfield, Ilinois). The coefficients of 
variance were 9% at the 2.6-mg/mL level (n = 19) and 
4% at the 1.1-mg/mL level (n = 19). 


Statlstical Analysis 

We performed all statistical analyses using SPSS 
software (20). Among the many genotypes and alleles 
examined, we focused our analyses on whether the ME, 
EE, ES, MS, SS, EZ, MZ, SZ, or ZZ genotype differed 
from the MM genotype. We calculated average allele 
effects as described elsewhere (21). 

To compare genotypes, we used the Student +test, 
Mann-Whitney U test, or Pearson chi-square test. We 
examined whether the MZ genotype together with 
AF508 heterozygosity or with tertile of tobacco use pre- 
dicted annual change in FEV, by using two-way inter- 
action terms between MZ genotype and covariate in an 
analysis of covariance; significance was measured accord- 
ing to the F statistic. 

In each logistic regression analysis, which was unad- 
justed or adjusted for sex, decile of age, and decile of 
tobacco use, we examined the role of the a,-antitrypsin 
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genotype in predicting airway obstruction by using odds 
ratios with 95% CIs. 

We plotted the combined cumulative incidence af 
COPD hospitalization and death during follow-up by 
using Kaplan-Meier curves and used the log-rank test to 
measure statistical significance between genotypes. Us- 
ing Cox regression analysis unadjusted or adjusted for 
sex, decile of age, decile of tobacco use, and decile of 
FEV, at study entry, we examined the role of genotype 
on time to first hospitalization or time to death from 
COPD by using hazard ratios (relative risks) with 95% 
CIs. We tested possible interactions between MZ geno- 
type and AF508 heterozygosity or tertile of tobacco use 
in predicting COPD outcomes by using two-factor in- 
teraction terms; the likelihood ratio test determined the 


level of significance. 


Role of the Funding Sources 

The sponsors of the study are public or nonprofit 
organizations and support science in general. They had 
no role in gathering, analyzing, or interpreting the data 
and could neither approve nor disapprove the submitted 
manuscript. 
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RESULTS 

Of the 9187 persons in our analysis who underwent 
genotyping, 592 had measurements for plasma @,-enti- 
trypsin level and 6428 had values for annual decrease in 
FEV, (spirometry was performed in these participants at 
two or three examinations); 9159 persons were exam- 
ined for airway obstruction (spirometry was performed 
at least once). Follow-up for COPD hospitalization and 
death was complete for all 9187 participants. 


Frequencies of a,-Antitrypsin Genotype 

- The relative frequencies of the @,-antitrypsin g2no- 
types in this sample of the white Danish general popu- 
lation were 0.766 for the MM genotype, 0.120 for ME, 
0.005 for EE, 0.004 for ES, 0.050 for MS, 0.001 foz SS, 
0.003 for EZ, 0.049 for MZ, 0.001 for SZ, and 0 001 
for ZZ. These frequencies did not differ significently 
from those predicted by the Hardy-Weinberg equilib- 
rium (chi-square test: for M, E, and Z, P > 0.2; for S, 
P = 0.117) and did not differ between women and men 
(chi-square test, P > 0.2). Table 1 shows the basic char- 
acteristics of the Copenhagen City Heart Study partici- 
pants in our analysis. 


a,-Antitrypsin Genotype and Plasma a,-Antitrypsin 
Levels 

Compared with persons who have the MM geno- 
type, the average plasma a,-antitrypsin level was 8% 
lower in persons with the ES genotype, 11% lower in 
persons with MS, 24% lower in persons with SS, 33% 
lower in persons with EZ, 31% lower in persons with 
MZ, 54% lower in persons with SZ, and 79% lower in 
persons with ZZ (Table 2). The plasma a,-antitrypsin 
levels in persons with the ME or EE genotype were sim- 
ilar to those in persons with the MM genotype. All these 
results were similar in smokers and nonsmokers. Com- 
pared with the plasma q,-antitrypsin level in persons 
who had the M allele, the plasma @,-antitrypsin level 
was 11% lower in persons with the S allele and was 32% 
lower in persons with the Z allele; the average plasma 
q@,-antitrypsin level for the Æ allele was similar to that 
for the M allele. 


a,-Antitrypsin Genotype and Annual Decrease In FEV, 
Compared with a 21-mL average annual decrease in 
FEV, in persons with the MM genotype, the average 


Table 4. Airway Obstruction and Chronic Obstructive Pulmonary Disease according to a,-Antitrypsin Genotype by 
using Logistic and Cox Regression* 

















Genotype Alrway Obstruction Chronic Obstructive Pulmonary Disease 
Total Participants with PValuet Unadjusted Adjusted Participants Incidence PValuet Unadjusted Adjusted 
Participants Alrway Obstruction Odds Ratb Odds Ratio Relative Risk Relative Risk 
(95% C) (95% Cl) (95% Cl) (95% Ch (95% Q) 
n % n n/10 000 
person-years 
MM 7018 15 (14-16) 1.0 1.0 7037 22 1.0 4.0 i 
ME 1095 15 (13-17) >0.2 1.0 (0.8-1.2) 1.0 (0.9-1.2) 1099 23 >0.2 1.1 (0.8-1.4) 1.0 (0.81.4) 
EE 46 11 (4-24) >0.2 0.7 (0.3-1.7) 0.6 (0.2-1.7) 46 57 0.028 2.6 (1.1-6.3) 2.3 (0.9-5.6) 
es 40 30 (17-46) 0.009 2.4(1.2-£7) 2.1 (1.0-4.4) 41 41 >0.2 1.9(0.6-5.8) 1.1 (0.3-3.4) 
MS 456 16 (13-20) >02 1.1 (0.8-1.4) 1.0 (0.8-1.3) 459 27 >0.2 1.2 (0.8-1.8) 1.1 (0.7-1.7) 
ss 12 0 (0-26) 0.144 - 7 12 0 >0.22 - ~ 
EZ 26 11 (2-30) >0.2 0.7 (0.2-24) 0.7 (0.2-2.5) 26 0 >02 -~ sere 
MZ 450 19 (16-23) 0.023 1.3(1.0-L7) 1.3 (1.0-1.7) 451 32 0.063 1.4(1.0-2.1) 1.5 (1.0-2.3) 
„SZ 10 40 (12-74) 0.028 3.7 (1.1-B) 3.1 (0.8-13) 10 103 0.014 4.8 (1.219) 4.3 (1.0-17) 
ZZ 6 67 (22-96) <0.001 11 (2.1-€1) 22 (3.5-134) 6 192 . <0.001 9.4 (2.3-38) 





12 (3,0-52) 


* Odds ratios and 95% CIs for other covariares included in multifactorial {adjusted) logistic regression analysis: age (20-28 y, 1.0; 29-35 y, 1.8 [1.1-3.0]; 36-39 y, 3.3 
[2.1-5.3]; 40—42 y, 4.2 [2.6-6.7]; 43—46 y, 5.1 [3.2-7.9]; 47-49 y, 6.9 14.4~11]; 50-53 y, 9.9 [6.4-15]; 54—56 y, 8.8 [5.6-14]; 57-62 y, 11 [6.9-16]; 63—89 y, 11 
[6.8—16]), sex (men, 1.0; women, 0.7 [0.6—0.8]), and tobacco consumptior (0 g/d, 1.0; 1-3 g/d, 1.1 [0.8-1.5]; 4—6 g/d, 1.8 [1.4-2.3]; 7-9 g/d, 2.3 [1.8-2.9]; 10-11 g/d, 
1.9 [1.4-2.5]; 12-14 g/d, 3.3 [2.6-4.2]; 15-16 g/d, 2.6 [2.0-3.3]; 17-18 g/d, 3.5 [2.8-4.4]; 19-20 g/d, 3.2 [2.0-5.1]; 21-24 g/d, 3.1 [2.5-3.8]; 25-96 g/d, 2.8 
[2.2-3.6]). Relative risks and 95% CIs for other covariates included in muZifactorial (adjusted) Cox regression analysis: age (20-28 y, 1.0; 29-35 y, 2.3 [0.6-9.2]; 36-39 
y, 2.4 [0.7-8.4]; 40-42 y, 4.6 [14-16]; 43—46 y, 6.1 [1.9~20]; 47-49 }. 9.2 [2.9-30]; 50-53 y, 10 [3.3-33]; 54—56 y, 10 [3.2-33]; 57-62 y, 11 (3.4-34]; 63-89 y, 
11 [3.5-35]), sex (men, 1.0; women, 0.9 [0.7-L.1]}, tobacco use (0 g/d, 1.0; 1-3 g/d, 1.6 [1.0-2.7]; 4—6 g/d, 1.8 [1.1-2.9]; 7-9 gid, 1.8 [1.2-2.9]; 10-11 g/d, 3.1 
[2.1-4.7]; 12-14 g/d, 2.5 [1.7-3.8]; 15-16 g/d, 3.3 [2.2-5.0]; 17-18 g/d, 2.8 [1.9~4.2]; 19-20 g/d, 2.2 [1.0—4.8]; 21-24 g/d, 2.6 [1.8-3.8]; 25-96 g/d, 3.1 [2.1-4.6]), 
and FEV, % of predicted at study entry (112%-182%, 1.0; 105%-111%, D.8 (0.3-2.7); 99%-104%, 2.3 (0.9-5.9); 95%-98%, 2.2 (0.9-5.8); 91%-~-94%, 2.0 (0.8-5.3); 
87%-90%, 3.5 (1.4—8.5); 83% -86%, 3.6 (1.5-8.7); 77%-82%, 5.4 (22-13); 69%-76%, 6.9 (3.0-16); 4%-68%, 20 [8.6—44]). Selected genotypes with outcomes of 
chronic obstructive pulmonary disease different from those for the 1AM nd are shown as Kaplan—Meier curves in the Figure. 

t The Pearson chi-square test or log-rank test compared participans with -he MM genotype with persons with other genotypes. 
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annual decrease was 19% greater in persons with the 
MZ genotype and 169% greater in persons with the SZ 
genotype (Table 3). When participants were stratified 
by smoking status, the finding in MZ heterozygotes was 
significant in nonsmokers only, while the finding in SZ 
compound heterozygotes was significant in smokers 
only, Other genotypes did not differ significantly from 
the MM genotype. The S and Z alleles, respectively, had 
annual decreases in FEV, that were 13% and 23% 
greater than that of the M allele; the annual decrease 
associated with the Æ allele was similar to that for the M 
allele. 


a,-Antitrypsin Genotype and Airway Obstruction 

Thirty percent of the persons with the ES genotype 
(P = 0.009), 19% of persons with the MZ genotype (P = 
0.023), 40% of persons with the SZ genotype (P = 0.028), 
and 67% of persons with the ZZ genotype (P < 0.001) 
had airway obstruction compared with 15% of persons 
with the MM genotype (Table 4). The percentage of 
persons with airway obstruction was similar for other 
genotype groups compared with the MM group. After 
adjustment for age, sex, and tobacco use, the equivalent 
odds ratios for airway obstruction compared with the 
MM genotype were 2.1 (CI, 1.0 to 4.4) for the ES ge- 
notype, 1.3 (CI, 1.0 to 1.7) for MZ, 3.1 (CI, 0.8 to 13) 
for SZ, and 22 (CI, 3.5 to 134) for ZZ. 


a,-Antitrypsin Genotype and Hospitalization or Death 
from COPD 

The incidence of COPD outcomes per 10 000 per- 
son-years was 22 cases in the MM group compared with 
57 in the EE group (P = 0.028), 32 in the MZ group 
(P = 0.063), 103 in the SZ group (P = 0.014), and 192 
in the ZZ group (P < 0.001) (Figure and Table 4). In a 
Cox regression model adjusted for age, sex, tobacco con- 
sumption, and percentage of FEV, predicted at study 
entry, the equivalent relative risks for COPD cutcomes 
compared with persons who had the MM genotype were 
2.3 (CI, 0.9 to 5.6) in persons with the EE genotype, 
1.5 (CI, 1.0 to 2.3) in those with MZ, 4.3 (CI, 1.0 to 
17) in those with SZ, and 12 (CI, 3.0 to 52) in those 
with ZZ. 


Context-Dependent Associations for MZ Heterozygosity 
MZ heterozygosity did not interact with AF508 het- 
erozygosity or smoking status in predicting annual 
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change in FEV, (P > 0.2 for both comparisons) or in 
predicting COPD outcomes (for AF508 heterozygosity, 
P = 0.166; for smoking status, P > 0.2). 


Discussion 

In this large longitudinal study of the Danish gen- 
eral population, MZ heterozygotes had decreased plasma 
@,-antitrypsin levels, a slightly increased annual decrease 
in FEV,, were modestly over-represented among per- 
sons with airway obstruction, and had a modestly higher 
incidence of COPD compared with persons who had 
the MM genotype. These findings were independent of 
the S and E alleles in the a@,-antitrypsin gene and were 
not affected by cystic fibrosis AF508 heterozygosity. 

Whether MZ heterozygosity is a risk factor for 
COPD has been controversial for many years (6, 7), 
perhaps because the association is relatively subtle and 
thus difficult to detect in sufficient numbers in tradi- 
tional clinical series. However, because the frequency of 
the MZ genotype in the general population is high (1 in 
20 persons in Denmark), even a small effect of the MZ 
genotype on decrease in lung function may contribute 
to the risk for COPD in the general population, as our 
study indicates. 

In agreement with some (22, 23) but not all (24— 
26) previous longitudinal studies, MZ heterozygotes in 
our study had a 19% greater rate of decrease in lung 
function than did persons with the MM genotype. Sim- 
ilarly, MZ heterozygotes had a 30% increased risk for 
airway obstruction and a 50% increased risk for COPD. 
In the largest pervious report on this subject (27), in 
which MZ heterozygotes were identified mainly as fam- 
ily members of ZZ index cases, the relative risk for ob- 
structive pulmonary disease in MZ heterozygotes com- 
pared with persons who had the MM genotype was 3.4 
(CI, 2.2 to 5.3) in the first-degree relatives and 1.3 (CI, 
0.7 to 2.2) in other relatives. The results from that study 
agree with our findings of a risk estimate of 1.3 (CI, 1.0 
to 1.7) for airway obstruction and a risk estimate of 1.5 
(CI, 1.0 to 2.3) for COPD in persons with the MZ 
genotype. Using the latter value, we can estimate as an 
attributable fraction (28) that the MZ genotype may 
account for approximately 2.4% of COPD cases in the 
current sample. In contrast, we found that ZZ homozy- 
gosity accounted for only approximately 0.8% of the 
COPD cases in our study, and this finding confirms 
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Figure. Kaplan—Meler curves showing combined cumulative Incidence of hospitalization and death due to chronic 


obstructive pulmonary disease (COPD) during follow-up. 
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Only selected genotypes with COPD outcomes different from the MM genotype are shown. The number of persons at risk at the beginning of each 


5-year period is shown at the bottom of the figure. 


results of a previous study (8). Therefore, MZ heterczy- 
gosity probably accounts for at least as many cases of 
COPD in the population at large as does the severe 
a,-antitrypsin ZZ deficiency. 

As did previous studies (4, 7), we found that per- 
sons with the SZ or ZZ genotype had a lower average 
plasma a@,-antitrypsin level and a nominally greater de- 
crease in lung function compared with MM individuals. 
In our study, decrease in lung function was not sigr-ifi- 
cantly greater in persons with the ZZ genotype thar in 
persons with the MM genotype, and this may be ex- 
plained by the limited number of ZZ homozygotes and 
the fact that lung function was already lower at study 
entry in persons with the ZZ versus the MM genotype. 


wrw anais org 


Compared with the risks for persons with the MM 
genotype, persons with the EE genotype had an in- 
creased risk for COPD, and persons with the ES geno- 
type had an increased risk for airway obstruction. How- 
ever, because the persons with the EE or ES genotypes ` 
had no increase in risk for airway obstruction and 
COPD (unlike the MZ, SZ, and ZZ genotypes), and 
neither genotype was associated with excess decrease in 
lung function, our observations may represent chance 
findings. Nevertheless, we cannot exclude the possibility 
that the £ allele may be associated with COPD, as has 
been suggested in some (9, 29) but not all (30-32) 


‘previous studies on this subject. 


To identify factors that could intensify the effect of 
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MZ heterozygosity on decrease in lung function, we 
tested for interactions between other pulmonary risk fac- 
tors and MZ heterozygosity. We found that heterozy- 
gosity for the cystic fibrosis AF508 mutation or the @,- 
antitrypsin E mutation did not influence the association 
between MZ heterozygosity and decrease in lung func- 
tion. In contrast with previous results (24), our findings 
indicate that smoking did not interact with genotype on 
decrease in lung function. 

A potential limitation of our study is that partici- 
pants underwent genotyping only if they attended the 
third examination (1991 to 1994). Thus, selection bias 
may have occurred if death or severe lung disease pre- 
vented some MZ heterozygotes from participating in the 
third survey; however, the observed genotype frequen- 
cies did not differ from those predicted by the Hardy- 
Weinberg equilibrium at any of the three examinations 
(in 1976 to 1978: for M, E, and Z, P > 0.2; for S, P= 
0.186; in 1981 to 1983: for M, E, S, and Z, P > 0.2; in 
1991 to 1994: for M, E, and Z, P> 0.2; for S, P= 
0.117). Nevertheless, if such a bias exists, we may have 
underestimated the effect of the MZ genotype on de- 
crease in lung function. Bias caused by investigator 
knowledge of disease or risk factor status seems unlikely 
because our sample was selected from the general pop- 
ulation and because genotyping of our sample was per- 
formed without investigator knowledge of disease status 
or lung function test results. Misclassification of geno- 
types is unlikely because the identification of MZ in- 
cluded a control site for restriction enzyme digestion 
and because all participants with the EE, ES, SS, EZ, SZ, 
or ZZ genotype were reanalyzed to confirm the diagno- 
sis. Finally, two investigators separately scrutinized all 
database entries. 

In conclusion, MZ heterozygotes had, on average, 
plasma @,-antitrypsin levels that were 31% lower and a 
rate of FEV, decrease that was 19% greater than the 
average values in persons with the MM genotype; the 
MZ heterozygotes had an odds ratio for airway obstruc- 
tion of 1.3 (CI, 1.0 to 1.7) and a relative risk for COPD 
of 1.5 (CI, 1.0 to 2.3). In Denmark, the fraction of 
COPD cases that can be attributed to MZ heterozygos- 
ity is similar to that attributed to the severe but uncom- 
mon a-antitrypsin deficiency due to ZZ homozygosity. 
Nevertheless, the 50% increase in risk for COPD in MZ 
heterozygotes compared with persons who have the MM 
genotype is relatively small for the individual; thus, our 
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data should not be used to suggest that the entire pop- 
ulation should be tested for a@,-antitrypsin genotype. 
Testing for MZ heterozygosity in patients with COPD 
could help identify patients who are genetically suscep- 
tible to COPD. In the future, after more COPD sus- 
ceptibility genes have been identified, screening for sev- 
eral such mutations may allow physicians to classify 
patients with COPD according to low, middle, or high 
genetic susceptibility; this could lead to different man- 
agement of COPD. Today, however, diagnosing MZ 
heterozygosity in COPD patients will not alter manage- 
ment unless a-antitrypsin supplements are eventually 
found to improve long-term COPD outcomes in MZ 
heterozygotes. Because the Z allele accounts for 95% of 
a,-antitrypsin deficiency in Europe and North America, 
our findings may apply to other parts of the world—in 
particular, to white populations— beyond Scandinavia. 
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Background: Current noninvasive tests to confirm the eradica- 
tion of Helicobacter pylori must be performed 4 weeks or more 
after eradication therapy is completed. 


Objective: To determine whether the stool antigen test, a rela- 
tively new noninvasive test for H. pylori, administered at various 
times after eradication therapy correctly identifies persons with 
persistent H. pylori infection. 


Design: Prospective blinded study. 
Setting: Six clinical centers in the United States and Europe. 


Patients: 84 H. pylori-infected patients undergoing endoscopy 
for upper abdominal symptoms. 


Measurements: At baseline and on day 35 after the completion 
of triple eradication therapy, all patients underwent endoscopy 
with histologic examination, rapid urease test and culture, urea 
breath test, and a stool antigen test. The stool antigen test was 


also performed on days 3, 7, 15, 21, 28, and 35 after completion 
of therapy. 


Results: Compared with the gold-standard endoscopic tests on 
day 35 after antimicrobial therapy, the urea breath test had a 
sensitivity of 94% (95% Ci, 71% to 100%) and a specificity of 
100% (CI, 94% to 100%). The stool antigen test had a sensitivity 
of 94% (Cl, 71% to 100%) and a specificity of 97% (CI, 89% to 
100%). On day 7 after treatment, the stool antigen test was 
predictive of eradication (positive predictive value, 100% [CI, 
69% to 100%]; negative predictive value, 91% [Cl, 82% to 
97%)). 


Conclusion: A positive result on the stool antigen test 7 days 
after completion of therapy identifies patients in whom eradica- 
tion of H. pylori was unsuccessful. 


Ann Intern Med. 2002;136:280-287. www.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 





Nowe: tests for Helicobacter pylori are impor- 
tant in primary care, both for initial diagnosis of 
H. pylori infection and for confirmation of eradication. 
Current guidelines recommend noninvasive testing and 
treatment of young dyspeptic patients without alarm 
symptoms (such as dysphagia or weight loss that suggest 
underlying malignant disease) in a primary care setting 
by using low-cost noninvasive tests (1, 2). Randomized, 
controlled trials have shown that a “test and eradicate” 
strategy toward H. pylori is effective in patients with 
dyspepsia seen in primary care settings who have not 
undergone investigations such as endoscopy or radio- 
graphic studies (3). Post-therapy testing is also growing 
in importance. Resistant strains of H. pylori are now 
widely prevalent in the United States and Europe, and 
eradication therapy with current regimens fails in 10% 
to 20% of patients (4, 5). Furthermore, some patients 
with ulcer disease remain symptomatic despite successful 
eradication of H. pylori and healing of the ulcer (6). In 
patients with persistent symptoms, testing for persistent 
H. pylori infection is important to direct further therapy. 
Routine testing to confirm eradication in patients with 
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complicated ulcer disease, such as bleeding peptic ulcer, 
is necessary because the risk for rebleeding is greatly 
increased in patients with persistent infection (7). 

The choice of tests in the post-therapy setting is 
limited. Serologic tests are unreliable in determining 
eradication (8). Endoscopic tests (rapid urease test, his- 
tologic examination, or culture) are reliable, but endos- 
copy is expensive and inconvenient. Until recently, the 
only noninvasive test that reliably demonstrated whether 
eradication was successful was the urea breath test (9). 
This test has high sensitivity and specificity in the post- 
therapy setting but cannot be used until 4 weeks after 
treatment. Moreover, the breath test is still not widely 
available in the United States. 

The fecal antigen test is a relatively new noninvasive 
test for detection of H. pylori (10). This test detects the 
presence of infection by measuring the fecal excretion of 
H. pylori antigens. It has been approved by the U.S. 
Food and Drug Administration for detection of H. py- 
lori before and after therapy. 

We sought to determine whether a stool antigen test 
administered at various times after treatment correctly 


ae 





identifies persons in whom H. pylori infection persists 
despite eradication therapy. 


METHODS 

We prospectively studied 84 patients infected witk 
H. pylori at six clinical centers (31 in Bologna, Italy; 29 
in Amsterdam, the Netherlands; 9 in Rome, Italy; 8 in 
Lisbon, Portugal; 4 in Madrid, Spain; and 3 in Milwau- 
kee, Wisconsin). The sample consisted of consecutive 
patients with dyspepsia (defined as pain or discomfort 
centered in the upper abdomen) who were referred bv 
primary care physicians for upper endoscopy (11). Con- 
senting patients were enrolled if they tested positive for 
H. pylori on endoscopic tests. Patients enrolled in this 
study have not been enrolled in other studies. Patients 


-were excluded if they had taken proton-pump inhibi- 


tors, H,-receptor antagonists, nonsteroidal anti-inflam- 
matory agents, or antibiotics in the 4 weeks before the 
study. Failure to return for follow-up endoscopy was aa 
a priori exclusion criterion. All patients gave written in- 
formed consent, and the study was approved by the 
human subjects review committee or equivalent at each 
participating institution. 

At baseline, patients underwent endoscopy with bi- 
opsy sampling for histologic examination (two samples 
from the antrum and two from the corpus), culture (two 
samples from the antrum and two from the corpus), and 
a rapid urease test (one sample from the antrum). All 
patients were infected with H. pylori at baseline, as dem- 
onstrated by positive results on both rapid urease testirg 
and histologic examination or a positive culture for H, 
pylori. Within 24 hours of the endoscopy, all patients 
underwent a °C or !4C urea breath test. The breath test 
was chosen according to local availability and experi- 
ence, but in all cases a validated breath test analysis 
system was used. Cut-off values were determined az- 
cording to the recommendations of the various manu- 
facturers of these tests. 

Patients collected stool using a kit consisting of a plas- 
tic spoon that is used to scoop a small amount of stool from 
the toilet paper or toilet bowl into an airtight container. At 
all sites, the stool assay was performed by using the Premier 
Platinum HpSA test (Meridian Diagnostics, Inc., Cincin- 
nati, Ohio). The assay is a microwell-based enzyme immu- 
noassay that uses polyclonal anu—H. pylori capture anti- 
body adsorbed to microwells. Diluted patient samples and 
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Context 

Standard treatment regimens do not eradicate infection in 
approximately 10% to 20% of people with ulcers or gas- 
tritis caused by Helicobacter pylori. 

Symptoms do not reliably identify patients who have per- 
sistent infection despite treatment. 

Although positive results on a urea breath test done 4 
weeks after treatment reliably identity persistent infection, 
a noninvasive test that detects successful eradication ear- 
lier would be useful. 


Contribution 

This multicenter study shows that a positive finding on a 
stool antigen test done as early as 1 week after treatment 
identifies about 95% (range, 70% to 100%) of cases of 
persistent Infection. 








Generallzation Cautions 


Findings are from patients with dyspepsia who were re- 
ferred for endoscopy; 20% of patients were still infected 
at 1 month despite eradication therapy. 





-The Editors 


a peroxidase-conjugated polyclonal antibody were added to 
the wells and incubated at room temperature for 1 hour. A 
wash was performed to remove unbound material. Sub- 
strate was added and incubated for 10 minutes at room 
temperature. Color develops in the presence of bound en- 
zyme. Stop solution was added, and the results were in- 
spected spectrophotometrically at 450 nm within 15 min- 
utes of adding the stop solution. Visual determination can 
also be used; this has been shown to have similar results 
(12). A positive control and a negative control are built into 
the test. The cut-off values were classified as negative 
(<0.140), indeterminate (0.140 to 0.159), or positive 
(>0.160). 

After completion of the baseline procedures, 
treatment was begun with ranitidine bismuth citrate 
(400 mg twice daily) or omeprazole (20 mg twice 
daily) in combination with amoxicillin (1 g twice 
daily) and clarithromycin (500 mg twice daily) for 7 
to 10 days. Seven-day eradication therapy was used in 
Europe, where it is approved by the European Union 
and has been shown to be effective (5). Ten-day triple 
therapy with proton-pump inhibitors was used in the 
United States, where it is approved by the U.S. Food 
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Table. Use of Stool Antigen Test To Predict Helicobacter pylori Status 35 Days after Completion of Eradication Therapy 





Day after Start Stool Antigen H. pylori-Positive 
of Treatment Test Resuit* Patients (n = 17), nt 
3 Positive 3 4 
Negative 12 63 
Equivocal 2 0 
7 Positive 10 0 
Negative 6 64 
Equivocal 4 0 
15 Positive 14 4 
Negative 3 63 
Equivocal 0 6] 
21 Positive 14 0 
Negative 2 65 
Equivocal 1 1 
28 Positive 14 0 
Negative 2 62 
Equivocal 1 2 
35 Positive 16 4 
Negative 0 63 
Equivocal 1 0 








H. pylori-Negative 
Patients (n = 64), nt 


Probability That Patient 
Will Still Have H. pylori 
at Day 35 (95% Cl) 


Probability That Patient 
Will Be Free of H. pylori 
at Day 35 (95% CI) 


0.75 (0.19-0.99) = 
= 0.84 (0.74-0.91) 


4.0 (0.69-1.0) = 
- 0.91 (0.82-0.97) 


0.93 (0.68-1.0) ~ 
= 0.95 (0.87-0.99) 


1.0 (0.77-1.0) z 
- 0.97 (0.89-1.0) 


1.0 (0.77-0.96) - 
5 0.97 (0.89~1.0) 


0.94 (0.71-1.0) P 
£ 1.0 (0.94~1.0) 





* Positive results were 20.160 units on stool antigen test; negative results were <0.140 units on stool antigen test; equivocal results were 0.140 to 0.159 units on stool 


antigen test. 
+ Positive for H. pylori by biopsy or culture 35 days after start of treatment. 
+ Negative for H. pylori by biopsy or culture 35 days after start of treatment, 


and Drug Administration. Patients collected stool for 
the stool antigen test on days 3, 7, 15, 21, 28, and 35 
after completion of H. pylori eradication therapy. On 
day 35 after completion of eradication therapy, en- 
doscopy was repeated and biopsy samples were again 
obtained for histologic examination, culture, and the 
rapid urease test, as performed at the baseline visit. 
The '°C or ' C urea breath test was repeated on day 
35 by using the same method and cut-off values as at 
baseline. Patients were classified as being infected 
with H. pylori at baseline and having persistent infec- 
tion on day 35 if culture of gastric biopsy specimens 
was positive for H. pylori or results of the rapid urease 
test and histologic examination were positive. All 
other patients were classified as negative. These crite- 
ria have been recommended by an expert panel for 
use in clinical trials of H. pylori eradication (13). At 
baseline, the sensitivity of the stool test and urea 
breath test were calculated by using the presence of 
infection (defined above) as the gold standard. At 
each time point after completion of therapy (days 3, 
7, 15, 21, 28), predictive values were calculated by 
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using continued infection on day 35 as the gold stan- 
dard (positive result on culture or on rapid urease test 
and histologic examination). 

Trained investigators who were blinded to the 
results of the other diagnostic studies performed the 
stool assays. The first endoscopy procedure was per- 
formed before the stool and breath tests. Therapy was 
given on the basis of results on endoscopic testing. 
Endoscopists were blinded to the results of post-treat- 
ment stool studies and the breath test until all evaluations 
were completed. 


Long-Term Follow-up 

Patients in whom eradication of H. pylori was suc- 
cessful were eligible for entry into a long-term study 
evaluating the stool antigen test. For 6 months, stool 
antigen tests were done monthly and a urea breath test 
was obtained every 3 months. 


Statistical Analysis 
Statistical analysis was performed by using StatView 
for Windows, version 5.01 (SAS Institute, Inc., Cary, 
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North Carolina). Results are presented as the mean (+SD). 
Sensitivity, specificity, probabilities, and predictive values 
are presented with 95% exact binomial CIs. Equivocal 
stool tests are considered by inclusion in the denorainator 
of sensitivity and specificity. Stool antigen concentzations 
at individual time points were compared by using the 
Mann-Whitney test with downward adjustment of the 
P values for repeated observations (14). 


Role of the Funding Source 

The manufacturer (Meridian Diagnostics, Inc ) pro- 
vided the stool kits. The study had no other funding 
source. Collection, analysis, and interpretation of the 
data, including the decision to publish, were solely the 
decision of the authors; the manufacturer of the test had 
no role in this process. 


RESULTS 
The mean age of the 84 study patients was 5Z years 
(range, 18 to 81 years). Fifty-three patients were women, 
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and 31 were men. Endoscopic findings were as follows: 
normal (7 patients), esophagitis (2 patients), erythema in 
the antrum (45 patients), erosions in the antrum (11 pa- 
tients), erosive duodenitis (9 patients), duodenal ulcers (8 
patients), gastric ulcer (2 patients). Despite repeated re- 
minders, 3 patients did not return for follow-up endoscopy 
and were excluded from the analysis. Satisfactory breath 
and biopsy samples were obtained from all patients. Results 
of the stool test are shown in the Table. 

At baseline (before treatment), only sensitivity 
could be calculated because the sample consisted only 
of H. pylori—infected patients. The sensitivity of the 
urea breath test at baseline was 99% (95% CI, 96% 
to 100%) (true-positive in 80 patients and false-neg- 
ative in 1 patient). The sensitivity of the stool antigen 
test at baseline was 99% (CI, 96% to 100%) (true- 
positive in 77 patients, false-negative in 1 patient, 
and indeterminate in 3 patients). 

Eighty-one patients were prescribed 7-day therapy, 
and 3 patients were prescribed 10-day therapy. Of the 


Figure. Mean stool antigen values over time in patients with (gray bars) and without (white bars) eradication of 


Helicobacter pylori. 





Stool Antigen Value 








Days after Completion of Treatment 





Extensions of the bars represent the SD. The stool antigen value was determined spectrophotometrically. The time point of 0 represents baseline (before 
eradication therapy). Subsequent time points are measured from completion of eradication therapy. *P < 0.05 compared with patients in whom H. pylori 


was eradicated. 
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81 patients who completed the study, 78 received 7-day 
therapy and 3 received 10-day therapy. The overall erad- 
ication rate was 79% (66 patients). Compared with the 
gold-standard endoscopic tests on day 35, the urea 
breath test had a sensitivity of 94% (CI, 71% to 100%; 
true-negative in 64 patients, true-positive in 16 patients, 
and false-negative in 1 patient) and a specificity of 100% 
(CI, 94% to 100%). The stool antigen test had a sensi- 
tivity of 94% (CI, 71% to 100%; true-negative in 63 
patients, true-positive in 16 patients, false-positive in 1 
patient, and indeterminate in 1 patient) and a specificity 
of 97% (CI, 89% to 100%). The result on rapid urease 
test was positive in all patients with positive findings on 
histologic examination. 

The mean stool antigen concentration at baseline 
did not significantly differ (1.11 + 0.89) between pa- 
tients who eventually had successful eradication and 
patients without successful eradication (1.16 + 0.81). 
In patients with successful eradication, the stool an- 
tigen values decreased into the negative range for the 
stool assay (below the cut-off value of 0.140) 3 days 
after completion of therapy and remained in this 
range for the remainder of the study. Three days after 
antimicrobial treatment was stopped, stool antigen 
concentrations were significantly higher in patients 
with persistent infection (Figure) and continued to be 
significantly higher at days 7, 15, 21, 28, and 35. The 
Table shows the value of a positive or negative test 
result in predicting eradication (determined by the 
gold standard test on day 35). 

Nineteen of 66 patients with successful eradication 
of H. pylori in the initial phase of the study agreed to 
participate in a long-term study and were followed for 6 
months. Stool specimens were collected monthly, and 
the urea breath test was administered at 3 and 6 months. 
Results of the urea breath test and the stool antigen test 
remained negative in every patient at each time point 
throughout this follow-up. 


DISCUSSION 

Several diagnostic tests are available for H. pylori. 
They may broadly be divided into tests that indirectly 
determine the presence of the microorganism (antibody 
tests in blood, urine, or saliva) or direct tests that detect 
the intact organism (histology and culture), antigens 
shed from the organism (stool antigen test), or meta- 
bolic functions of the organism (rapid urease test and 
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urea breath test). Although indirect tests are the main- 
stay of initial diagnosis in primary care, they are not 
reliable after therapy (15). The performance of a test 
after therapy depends on that test’s characteristics. Sev- 
eral studies have shown that the rapid urease test, the 
breath test, and histologic examination may be falsely 
negative during the first few weeks after therapy (9). 
Current guidelines therefore recommend use of the urea 
breath test 4 weeks after completion of therapy (16). 

The stool antigen test has been widely studied in the 
initial (pretreatment) diagnosis of H. pylori infection. 
The largest study reported to date included 501 patients 
undergoing endoscopy and a ‘°C urea breath test (10). 
Patients were considered positive if they had a positive 
result on rapid urease testing and histologic examination 
or a positive culture for H. pylori. The stool test had a 
high sensitivity and specificity compared with the urea 
breath test. Studies from the United States have had 
similar results (17). 

In the post-therapy setting, a multicenter European 
trial evaluated the sensitivity and specificity of the stool 
test and the urea breath test (compared with multiple 
endoscopic tests as the gold standard) 4 weeks after erad- 
ication therapy in 235 patients (18). The gold standard 
for comparisons in that study was histologic examina- 
tion plus culture. The sensitivity of the stool test was 
95.6% (CI, 89.6% to 100%), and the specificity was 
94.7 (CI, 91.5% to 97.9%), values similar to those in 
our study. A smaller (142 patients) single-center study 
reported poorer results, with a sensitivity of 70% (CI, 
50% to 86%) and a specificity of 82% (CI, 75% to 
89%) 6 weeks after completion of eradication therapy 
(19). In that study, a single test (urea breath test) was 
used as the gold standard for eradication. 

The choice of gold-standard test greatly affects the 
results of noninvasive testing for H. pylori (20). Use of a 
single test as the gold standard increases the error rate. 
The European Helicobacter pylori Study Group proposed. 
that in comparative studies, the gold standard should 
consist of at least two tests that differ from the ones 
being examined (13). Similarly, the U.S. Food and 
Drug Administration limits the use of single tests in the 
evaluation of H. pylori infection status (21). This agency 
considers a positive culture to be evidence of H. pylori 
infection before and after treatment. A positive result on 
histologic examination after eradication is considered ev- 
idence of persistent H. pylori infection, but a negative 
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result on histologic examination alone is not adequate to 
confirm eradication. We used three independent tests 
(rapid urease test, histology, and culture) as the gold 
standard to provide the most accurate assessment of H. 
pylori status. Our gold standard would meet the criteria 
of the U.S. Food and Drug Administration and the Eu- 
ropean Helicobacter pylori Study Group. 

We found that in patients in whom eradication is 
successful, stool antigen concentrations decrease rapidly 
after completion of eradication therapy. In patients in 
whom eradication has failed, stool antigen concentra- 
tions increase rapidly after completion of such therapy. 
It is currently recommended that the urea breath test to 
determine whether H. pylori eradication be done at least 
4 weeks after completion of therapy because the test is 
not reliable at earlier time points. This is sometimes a 
problem in clinical practice because some patients re- 
main symptomatic after antimicrobial therapy or de- 
velop recurrent symptoms shortly after treatment is 
completed. In these patients, a stool antigen test per- 
formed 7 days after completion of therapy may help 
direct further therapy, and a second course of antimicro- 
bial therapy can be administered without further delay if 
the stool test result is positive. Other patients in whom 
retesting should be considered are those who develop 
recurrent symptoms, those with a bleeding ulcer at ini- 
tial presentation who are likely to have recurrent bleed- 
ing if they remain infected with H. pylori, and those who 
request confirmation of eradication. The predictive val- 
ues of the stool test depend on the prevalence of the 
infection in the study sample. With modern therapy, 
eradication rates are high, both in controlled trials and 
in community practice; the prevalence of H. pylori in- 
fection after therapy should therefore be similar to that 
in our study (22). Eradication rates in our study are 
consistent with those in recent multicenter studies and 
may be related to increased rates of antimicrobial res:s- 
tance in the population (23). 

The choice of test after therapy depends on its cost and 
availability. In Europe, the urea breath test is inexpensive 
and widely available, but in the United States, this test is 
considerably more expensive and is still not generally avail- 
able. Currently, Medicare reimburses the urea breath test at 
$103.95 (codes 83103 and 4). The stool antigen test does 
not have a specific code at this time but is reimbursed at 
$50 in most states (under code 87338) (24). 

Our study has limitations. Patients were referred for 
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endoscopy and may not be representative of patients 
with dyspepsia seen in primary care settings. However, 
the endoscopic findings in our study were similar to 
those reported in unselected patients undergoing endos- 
copy in primary care settings (25, 26). In addition, the 
sample size was modest, resulting in relatively wide Cls. 

We conclude that a positive result on stool antigen 
testing 7 days after completion of therapy identifies pa- 
tients in whom eradication of H. pylori was unsuccessful. 
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former of these uses. They show us that performing pos- 
itive stool antigen tests as recently as 1 week after anti- 
biotic therapy helps predict persistent Helicobacter pylori 
infection 35 days later (probability, 69% to 100%). The 
authors correctly presented this result as a probability 
rather than as a measure of test performance, such as 
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Table. Likelihood Ratio, Sensitivity, and Specificity of the Stool Antigen Test 














“Stool Antigen Value at Positive for Negative for Probability of Test Probability of Test Likelihood Ratio Sensitivity Specificity 
Day 35 Helicobacter pylori Helicobacter pylori Result If Disease Result If Disease (95% Cl)* 
(n = 17), n (n = 64), n Is Present Is Absent 

20.160 16 1 0.94 0.016 60.2 P - - 

0.740-0.159 1 0 ~t -t -t - - 
<0.140 (9) 63 (0) 0.98 0 - - 
=0.160 as positive result 16 1 - ~ 60.2 (29-74) 0.94 0.016 
<160 as negative result 1 63 - - 0.061 (0-0.23) 0.06 0.984 














* The likelihood ratio is the probability of a test result if disease is present divided by the probability of the test result if disease is absent. According to Bayes theorem, the 
post-test odds of disease equals the pretest odds of disease times the likelihood ratio. Thus, the likelihood ratio is the amount by which a test result changes the odds of disease. 
t Data for this range of test results were too sparse to calculate a meaningful measure of test performance. 


sensitivity and specificity. They could calculate the latter 
only at day 35, when the reference standard test and the 
stool antigen test were performed together. 

This study also illustrates the importance of report- 
ing the test performance of all results, if possible. When 
a test such as the stool antigen test generates numbers on 
a continuous scale, the authors should ideally provide 
test performance data for defined values along the scale. 
In reality, most studies of test performance are too small 
to reliably estimate performance characteristics for many 
values. This study is a case in point. The authors classi- 
fied the range of stool antigen results as positive 
(>0.160), equivocal’ (0.140 to 0.159), or negative 


` (<0.140) (see the Table accompanying this commen- 


tary). According to the likelihood ratios, a stool antigen 
level greater than 0.160 increases the odds that H. pylori 
is present by a factor of 60, and a value less than 0.140 
reduces the odds of H. pylori infection to zero. There 
were too few patients with equivocal stool antigen values 
to reliably estimate how much this result changes the 
odds that H. pylori is present. The authors could have 
defined a single cut-point (either 0.140 or 0.160) and 
combined the intermediate values with one of the other 
two groups. Many other studies (for example, studies of 
ventilation—perfusion lung scanning) have included 
enough patients with intermediate test results to make a 
valid estimate of the likelihood ratio and, thus, the in- 
formation content of intermediate test results. 

To report sensitivity and specificity when a test has 
many possible results, researchers must choose one value 
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(the cut-point) that defines positive and negative results 
with respect to the study end point—#in this case, failure 
to eradicate H. pylori. According to probability theory, 
the cut-point depends on the prevalence of disease and 
on the ratio of benefit gained by treating patients to the 
harm incurred. If the prevalence of disease is high or the 
benefits of treatment are high relative to the harms, one 
should choose a cut-point at which the test has a low 
likelihood ratio (that is, close to zero), so that a negative 
result implies a very low probability that disease is 
present. Either of the two possible cut-points (2160 or 
= 140) satisfy this criterion (Table). 

What does the likelihood ratio tell us? It is the link 
between test performance and clinical practice. It tells us 
how much the odds change after a zest result. Suppose the 
pretest odds of antibiotic therapy failure were 1 to 3 and 
the stool antigen test result was positive. The post-test odds 
would be the product of the pretest odds (1:3) and the 
likelihood ratio (60.2), or about 20:1—very strong evi- 
dence that the patient was still infected with H. pylori. If 
the test result had been negative, the post-test odds would 
be the product of 1:3 and 0.06, that is, 0.06:3, or 1:50, 
which is strong evidence that H. pylori infection is absent. 
These probability estimates imply that the stool antigen test 
should be useful in deciding whether to re-treat the patient. 
However, the wide CI of the likelihood ratio (0 to 0.23) 
when the test result is negative (<0.160) tells us to be 
cautious in interpreting a negative result. 


—The Editors 
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ten COMMUNICATION 


Surprisingly Small Effect of Antiviral Treatment in Patients with 


Hepatitis C 


Yngve Falck-Ytter, MD; Hemangi Kale, MD; Kevin D. Mullen, MD; Steedman A. Sarbah, MD; Lucian Sorescu, MD; 


and Arthur J. McCullough, MD 


Background: The effect and applicability of interfercn-based 
antiviral therapies in the general population of persons with hep- 
atitis C virus (HCV) infection are unknown. 


Objective: To determine the applicability and usefulness of anti- 
viral therapy in a metropolitan clinic population. 


Design: Retrospective case series of consecutively refered pa- 
tients. 


Setting: A teaching county hospital in Cleveland, Ohio. 


Patients: 327 patients referred to a liver clinic after a positive 
result for antibody against HCV on enzyme-linked immunosorbent 
assay (ELISA). 


Measurements: Treatment rates; reasons for nontreatr: ent. 


H epatitis C virus (HCV) infection is a major health 
problem. In the United States, approximately 4 
million persons are infected with HCV, and &000 to 
10 000 persons die of HCV-related liver disease annu- 
ally (1). The U.S. Centers for Disease Control and Pre- 
vention estimate that deaths from HCV infection will 
increase substantially and surpass those from HI” infec- 
tion in 8 to 10 years (2). Currently, the recommended 
therapeutic strategy is to eradicate HCV infecion by 
using interferon-based therapies, thereby potent-ally re- 
ducing HCV-related morbidity and mortality from the 
development of cirrhosis (3). 

The average rate of sustained viral response with the 
combination therapy of interferon-a@ plus ribavirin (4, 
5) and with pegylated interferon (6) range from 30% to 
40%. However, these results may not represent the ex- 
perience of the entire HCV-infected population because 
most studies have used highly selected patient groups, 
have been performed in referral centers, and have not 
reported screening sample size. 

A trial in the United States (4), for example, ex- 
cluded 404 of the 1337 screened patients, mestly be- 
cause of selection criteria similar to those in the current 
study. Moreover, a large international trial (5) did not 
report screening data. Reports of treatment triels often 
do not clarify whether all patients or only po-entially 
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Results: 34 patients had no detectable HCV RNA. Of the remain- 
ing 293 patients, 72% were not treated for the following reasons: 
37% did not adhere to evaluation procedures, 34% had medical 
or psychiatric contraindications, 13% had ongoing substance or 
alcoho! abuse, 11% preferred no treatment, and 5% had normal 
liver enzyme levels. Only 83 patients (28%) were treated; 13% 
had a sustained viral response. 


Conclusion: Most patients with HCV infection are not candi- 
dates for interferon-based therapies; alternative interventions 
should be sought for these patients. 


Ann intern Med. 2002;136:288-292, www.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 


suitable study candidates were screened. Data are lim- 
ited for important patient subgroups that do not fit the 
standard profile—for example, patients with active 
alcohol or substance abuse, children, homeless and in- 
carcerated patients, elderly patients, and patients with 
comorbid conditions such as psychiatric disorders or au- 
toimmune disease (7-10). Finally, cultural and educa- 
tional characteristics may impede patient acceptance of 
treatment (11). Therefore, the extent to which the re- 
sults of clinical trials in HCV-infected patients apply to 
the entire HCV-infected population is unknown. Sev- 
eral factors also may prevent use of antiviral treatment 
regimens. Side effects of interferon-based therapy are 
significant (10) and are similar with both standard and 
pegylated interferons (6). 

We hypothesized that a substantial proportion of 
HCV-infected patients may not be candidates for cur- 
rently available antiviral treatment. Therefore, we in- 
vestigated the overall antiviral treatment rate and the 
reasons for nontreatment in a general population of 
HCV-infected patients in a metropolitan liver clinic. 


METHODS 


We reviewed the charts of new consecutive patients 
referred to the liver clinic at MetroHealth Medical Cen- 


www.annals.org 





ter in Cleveland, Ohio, because they had tested positive 
for HCV antibody on enzyme-linked immunosorbent 
assay (ELISA) during a 23-month period from January 
1998 to November 1999. All patients were evaluated by 
one of two hepatologists who decided on treatment or 
nontreatment on the basis of previously agreed upon 
criteria. A specially trained nurse gave all patients a stan- 
dardized comprehensive education program during their 
first office visit. Follow-up office appointments were 
scheduled for all appointments, and reminders were 
mailed for any missed office visits. 

The criteria for treatment were a positive test result 
for HCV RNA and elevated levels of alanine amino- 
transferase or aspartate aminotransferase on two occa- 
sions during the preceding 6 months. The exclusion cri- 
teria were decompensated cirrhosis, other types of liver 
disease, active alcohol or drug use, nonadherence (miss- 
ing >2 visits before treatment during the education pro- 
cess), poorly controlled psychiatric or seizure disorders, 
autoimmune disease, symptomatic cardiac disease, 
neutrophil count less than 1.5 X 10° cells/L and 
platelet count less than 0.75 X 10° cells/L, retinopathy, 
or cancer. 


RESULTS 

Of the 327 patients who were evaluated after testing 
positive for HCV antibody, 34 patients (10%) had no 
detectable HCV RNA and therefore were not consid- 
ered for treatment. Of the remaining 293 HCV-infected 
patients, 72% were not treated for the following reasons 
(Figure): 

1. Nonadherence to evaluation and education— 
37%: These patients did not follow recommendations 
for evaluation; for example, they did not have blood 
drawn or attend the appointment for liver biopsy, or 
they missed more than two office appointments. Other 
complicating factors included homelessness or incarcer- 
ation (the county prison system has had no established 
treatment protocol for persons with HCV infection). 

2. Medical contraindication—34%: The most fre- 
quent contraindications were psychiatric disease, includ- 
ing poorly controlled severe depression, bipolar disease, 
and previous suicide attempt or specific ideation; de- 
compensated cirrhosis; pregnancy; refusal to practice 
contraception; autoimmune disease; poorly controlled 
diabetes mellitus; or cytopenias. 
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Context 

Hepatitis C virus is the most common cause of chronic 
hepatitis, cirrhosis, and hepatocellular carcinoma in the 
United States. 

Trials show that about 50% of patients with chronic hepa- 
titis C virus infection respond to prolonged treatment with 
antiviral drugs, such as pegylated interferon and ribavirin. 
Physicians are selective about whom to treat because anti- 
viral therapy is expensive and difficult to take and has 
many side effects. 





Contribution 


This study shows that 72% of patients with hepatitis C 
virus infection who attended an urban county clinic did 
not receive antiviral therapy because of failure to show up 
for appointments or tests, severe comorbid medical or psy- 
chiatric illness, ongoing alcohol or drug abuse, or prefer- 
ences against treatment. 





Implications 


Most patients with chronic hepatitis C virus infection may 
not be good candidates for antiviral therapy. 





~The Editors 


3. Substance abuse—13%: Ongoing drug or alcohol 
use prevented these patients from receiving antiviral 
treatment. 

á. Patient preference—11%: These patients chose 
not to be treated after considering possible side effects, 
treatment duration, family planning issues, or difficul- 
ties with injecting interferon after recovery from intra- 
venous drug use. One patient declined treatment be- 
cause of fear of high laboratory bills, despite free 
medications. 

5. Normal alanine aminotransferase levels—5%: 
These patients were not treated, as per established treat- 
ment guidelines of the U.S. National Institutes of 
Health (12). 

As shown in the Figure, only 83 of the 293 patients 
(28%) received interferon-based antiviral therapy, which 
consisted of interferon alone or interferon combined 
with ribavirin. Eleven patients (13%) had a sustained 
viral response, defined as an undetectable HCV RNA 
level 6 months after completing treatment. Thus, in the 
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entire group of 293 patients who had tested positive for 
HCV RNA, the rate of sustained viral response was only 
4%, Even if the sustained viral response rate were 40% 
(which is the mean rate reported for the more recent 
treatment regimens), only 11% of our total sample 
would have reached this end point. 

In 52 (63%) of the 83 treated patients, viral eradi- 
cation was not successful because of nonresponse (42 
patients) or relapse (10 patients). Fifteen patients (18%) 
stopped treatment because of side effects, and 5 patients 
(6%) were lost to follow-up. 

The treated and untreated groups did not differ sig- 
nificantly for age, sex, ethnicity/race, or risk factors. Al- 
though 72% of our patients were uninsured or were 
insured through Medicaid, financial status prevented 
treatment in only 1 patient. Liver biopsy was performed 


Figure. Reasons for nontreatment with interferon in 
patients with hepatitis C virus infection. 
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Table. Comparative Demographic Information on 
Patient Groups* 


Variable Study NHANES MetroHealth 
Group Studyt Medical Center+ 

All participants, n 327 386 909 805 
Sex, % 

Male 63 65 36 

Female 37 35 64 
Mean age, y§ 50 - - 
Ethnicity/race, % 

White 54 61 51 

African American 35 20 35 

Mexican or Hispanic 10 7 10 

Other 1 12 4 
Risk factors, %|| 

Injection drug use 66 - - 

Noninjection drug use 4 42 - 

Blood transfusion 12 - - 

Other 7 - - 

None 22 = = 
Insurance status, % 

Medicaid 41 - 33 

Medicare 6 - 14 

Private insurance 22 - 32 

No insurance 31 - 21 


* NHANES = National Health and Nutrition Examination Survey. 

t The NHANES study (1) only obtained data on marijuana and cocaine use as 
drug use-related risk factors for hepatitis C virus infection. Because data on other 
drug use, specifically intravenous drug use, were not obtained, total drug use in 
this sample is probably underestimated. 

+ The entire patient population at the MetroHealth Medical Center during the 
study period. 

§ Ninety percent of patients in the current study were between 30 and 59 years of 
age. The NHANES study reported no data on this subject that would yield a 
meaningful comparison with the present study group. 

|| The percentage of all MetroHealth Medical Center patients with risk factors for 
hepatitis C virus infection is unknown. 


in 88% of treated patients and in 17% of untreated 
patients. Mild or moderate inflammation (Ishak stage 
1 or 2) occurred more frequently in the untreated group 
(92% vs. 78%; P < 0.05); however, the proportion of 
patients with mild versus moderate fibrosis (Ishak stage 
1 or 2) did not differ significantly (78% vs. 72%, re- 
spectively). 

The Table shows the characteristics of our HCV 
study group, the patients with HCV infection in the 
National Health and Nutrition Examination Survey 
(NHANES) (1), and the overall patient population at 
our medical center during the study period. There was 
no significant difference in sex between the two HCV 
groups, but the proportion of men in each of these 
groups was higher than in the overall population at our 
medical center. The NHANES group had a lower pro- 
portion of African-American patients and a higher pro- 
portion of patients classified in the “other” category for 
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ethnicity/race. The NHANES study only obtained data 
on marijuana and cocaine use as risk factors. Because 
history of intravenous drug use was not obtained, total 
drug use in the NHANES population is probably un- 
derestimated compared with our study group. Com- 
pared with the entire MetroHealth Center population, 
our study group of patients with HCV infection had 
more uninsured persons and Medicaid recipients and 
had a smaller proportion of persons with private insur- 
ance or Medicare coverage. 


Discussion 

As compared with previously reported treatment re- 
sults from clinical trials (4—6), interferon-based thera- 
pies for HCV infection may be less useful in diverse 
HCV-infected populations. Most of the patients with 
HCY seen at our liver clinic, whose characteristics were 
similar to those of the HCV-infected patients in the 
general population described in NHANES (1), did not 
receive interferon-based treatment for the reasons shown 
in the Figure. 

Preliminary data from a study in a clinic setting 
agree with our results (13). These researchers found that 
41% of HCV-infected patients were untreated, primar- 
ily because patients declined to undergo therapy or had 
medical contraindications. Another preliminary study 
(14) found that receiving antiviral therapy depended on 
the type of medical facility at which the patient was 
seen: Only 34% of HCV-infected patients seen by com- 
munity-based gastroenterologists received antiviral ther- 
apy compared with 64% at a tertiary referral center and 
81% at a military medical center. The reasons for non- 
treatment in that study were similar to those in our 
study. 

Because injection drug use and low socioeconomic 
status are currently the factors most strongly associated 
with HCV infection (15), our HCV-infected popula- 
tion—in whom the prevalence of intravenous drug use 
was 66% and the prevalence of low socioeconomic sta- 
tus was 72%—had risk factors that represent those of 
the general HCV-infected population. In fact, our data 
may overestimate the proportion of HCV-infected pa- 
tients who receive treatment, because our study included 
few incarcerated persons; yet, approximately 31% to 
50% of the 5 million incarcerated persons in the United 
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States have HCV infection, and these cases of HCV 
infection go largely untreated (16). 

In summary, these combined data indicate that a 
large proportion—perhaps the majority—of U.S. patients 
with chronic HCV infection are not candidates for 
interferon-based therapy. This information emphasizes 
the need to develop better-tolerated and more effective 
antiviral drugs (17), socioeconomically and culturally 
targeted screening programs (2, 11, 13), interventional 
strategies for substance abuse (18), and educational in- 
terventions to improve adherence to treatment and to 
decrease comorbid conditions, which increase the risk 
for progressive liver injury (19, 20). 
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nnals published its first Update in Psychiatry on 5 

October 1999 (1) and the first Update in Addiction 
Medicine on 6 March 2001 (2). This Update is the first 
Update in Psychiatry presented at an Annual Session of 
the American College of Physicians~American Society 
of Internal Medicine. We see these Updates as steps 
toward creating a knowledge base of current evidence in 
psychiatry for internists that is on par with the knowl- 
edge bases of other medical specialties. This Update is 
broadly divided into the following categories: mood dis- 
orders, anxiety disorders, geropsychiatry, and new ther- 
apeutics. 


Mood Disorders 


Mood (affective) disorders often present in relapsing, 
remitting, and chronic forms or in combination with 
each other (for example, dysthymia and major depres- 
sion are called “double depression”). Depressive disor- 
ders can also present with somatic symptoms as well as 
psychological symptoms. The reports summarized in 
this section address treatment of chronic depression, the 
risk for a recurrence of major depression, and physical 
symptoms and depression. 


Treatment of Chronic Depression with a Combination of 
Medication and Psychotherapy Is Superior to Either 
Treatment Alone 

Keller MB, McCullough JP, Klein DN, et al. A comparison of nefa- 
zodone, the cognitive behavioral-analysis system of psychotherapy, 
and their combination for the treatment of chronic depression. 
N Engl J Med. 2000;342:1462-70. [PMID: 10816183] 


Chronic depression is a significant source of impair- 
ment. At least 3% of the U.S. population has a chronic 
form of depression. Treatments for chronic depression 
have been varied, and few controlled clinical trials have 
examined treatment effects of psychotherapy or medica- 
tions. 

In a multicenter clinical trial, Keller and colleagues 
randomly assigned adults 18 to 75 years of age to receive 
nefazodone alone (not to exceed 600 mg/d), cognitive— 
behavioral psychotherapy alone, or a combination of the 
two therapies. The authors defined chronic depressive 
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disorder as the presence of severe depressive symptoms 
for at least 2 years. The score on the Hamilton Rating 
Scale for Depression (HRSD) was the primary outcome 
measured. 

The overall response rate (both remission and satis- 
factory response) was 48% in the nefazodone group and 
the psychotherapy group compared with 73% in the 
combined. treatment group (P< 0.001). Nefazodone 
produced effects more rapidly than did psychotherapy: 
Significant advantages were evident in the first 4 weeks 
of nefazodone therapy. However, psychotherapy had a 
greater effect during the second part of the trial, and by 
week 12 the efficacy of the two approaches was similar. 
The combined treatment appeared to have an additive 
effect that became evident between weeks 4 and 5 and 
was sustained to the end of the 12-week trial. Adverse 
events occurred in 14% of the nefazodone group, 7% of 
the combined treatment group, and 1% of the psycho- 
therapy group. The patients who withdrew from psy- 
chotherapy did so because they felt treatment was too 
time-consuming, they preferred medication, or they did 
not want psychotherapy. 

Chronic depression is a debilitating illness com- 
monly seen in primary care. This study highlights the 
value of the combination of psychopharmacology and 
cognitive-behavioral psychotherapy. It also suggests 
that for patients with chronic depression, physicians 
should address underlying abnormal depressed cogni- 
tion and behaviors, which may be the result of years of 
depression, rather than simply targeting the symptoms 
with medications alone. A limitation of this study is the 
short duration of treatment (12 weeks) for a chronic 
disorder. Clinical experience suggests that chronic de- 
pression may take longer to respond to treatment. 


Risk for Recurrence Increases with Each Episode of 
Depression, and Recurrence Is Less Likely as Time without 
Recurrence Increases 

Solomon DA, Keller MB, Leon AC, et al. Multiple recurrences of 
major depressive disorder. Am J Psychiatry. 2000;157:229-33. 
[PMID: 10671397] 


Major depression is an episodic disease, with recurrences 
affecting at least 50% of patients seeking treatment in 
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tertiary referral centers (3). However, most studs have 
evaluated only one recurrence. 

Solomon and colleagues studied multiple recur- 
rences of unipolar major depression and assessed zhe risk 
for recurrence after recovery as part of the Naticnal In- 
stitute of Mental Health Collaborative Program on the 
Psychobiology of Depression, a prospective, naturalistic, 
longitudinal, multicenter investigation of the episodic 
course of major depressive disorder. The study sample 
consisted of 366 patients with unipolar depress on. Of 
the 318 patients who recovered from their intcke epi- 
sode of depression, 202 had a recurrence. Of th=se 202 
patients, 172 recovered; 115 of these 172 patien-s had a 
second recurrence. The cumulative probability cf recur- 
rence for a patient with one recurrence at 1 year after 
recovery was 25%; at 2 years, 42%; and at 5 years, 60%. 
The cumulative probability of recurrence for a patient 
with two recurrences at 1 year after recovery wes 41%; 
at 2 years, 59%; and at 5 years, 74%. The zisk for 
recurrence progressively decreased as the duraticn of re- 
covery increased. Of the original 366 patients, 48 did 
not recover from the index episode, 30 of 202 did not 
recover from the first recurrence, and 23 of 115 did not 
recover from the second recurrence. Although trzatment 
was not controlled, it was documented. During the 4 
weeks before the first three recurrences, 47% to 50% of 
all patients were receiving no treatment. During the 4 
weeks before the fourth and fifth recurrences, one third 
of patients were still receiving no treatment. 

Depression is the most common psychiatric illness. 
When considering discontinuation of treatment after re- 
covery from a depressive episode, the cliniciar should 
know the risk for recurrence, incorporate this -nto the 
decision, and educate the patient about the riss. Solo- 
mon and colleagues’ study underscores the frequently 
chronic nature of depression and the undertreasment of 
patients with recurrent depression. This study adds to 
the literature supporting the prolonged treatmeat of de- 
pression, particularly in its recurrent form. 


Somatic Symptoms of Depression Are Common acrass 
Cultures, but There Are important Differences in Hew 
Depressed Patients Present in Different Countries 

Simon GE, VonKorff M, Piccinelli M, et al. An international study of 
the relation between somatic symptoms and depression. N Engl 
J Med. 1999;341:1329-35. [PMID: 10536124] 
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Patients with depression, especially those seen by non- 
psychiatric physicians, frequently present with physical 
symptoms. Researchers have suggested that depressed 
patients in some countries or cultures are more likely to 
report somatic symptoms and are less willing to express 
emotional distress. l 

The World Health Organization’s study of psy- 
chological problems in general health care screened 
25916 patients at 15 primary care centers in 14 
countries on 5 continents. Of these, 5447 patients 
underwent a structured assessment of somatization 
and depression. The authors defined depression using 
criteria from the Diagnostic and Statistical Manual of 
Mental Disorders, fourth edition, and used three def- 
initions of somatization. 

A total of 1146 of the 5447 patients (10.1%) met 
criteria for major depression. Of the patients with de- 
pression, 85% met at least one somatization definition, 
but there was little overlap among the definitions (only 
4% of patients met all three). Across sites, the presence 
of psychological and physical symptoms varied widely 
but the balance of psychological to somatic symptoms 
was similar. When directly questioned, almost 90% of 
depressed patients admitted having psychological symp- 
toms. This suggests that patients reporting somatic 
symptoms are neither unwilling nor unable to acknowl- 
edge psychological distress; rather, they may believe that 
reporting somatic symptoms is more appropriate when 
seeking help from a primary care physician. It is not 
surprising, then, that patients were more likely to ex- 
press emotional distress to a physician with whom they 
already had a relationship. 

Physical symptoms are a core component of major 
depression. This study adds to previous studies showing 
that depression can be readily diagnosed in primary care 
patients, even those who “somatize,” by direct question- 
ing about psychological symptoms. Physicians should 
always consider the possibility of depression in patients 
with disproportionate or unexplained physical symp- 
toms and should not be too quick to diagnose a somato- 
form disorder (for example, somatization disorder or hy- 
pochondriasis). Physicians should be aware that patients 
from different countries or cultures will vary consider- 
ably in their readiness to volunteer information about 
both physical and psychological symptoms of depres- 
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ANXIETY DISORDERS 


Anxiety disorders are almost as frequert as depressive 
disorders in primary care settings. Recent advances in 
psychopharmacologic and psychotherapeutic treatment 
have been made for generalized anxiety disorder, panic 
disorder, social phobia, and post-traumatic stress disorder. 


Imipramine and Buspirone Facilitate Discontinuation of 
Long-Term Benzodiazepine Therapy 

Rickels K, DeMartinis N, García-España F, et af. Imipramine and 
buspirone in treatment of patients with gene-alized anxiety disorder 
who are discontinuing long-term benzodiazepine therapy. Am J Psy- 
chiatry. 2000;157:1973-9. [PMID: 11097963] 


Patients who have been taking long-term benzodiaz- 
epine therapy for chronic anxiety present a dilemma. 
Are they primarily dependent on benzodiazepines, or 
does their anxiety require long-term treatment? Answer- 
ing this question requires graduallv tapering the benzo- 
diazepine dose, but patients are often reluctant to do so. 
Rickels and colleagues studied whether another drug 
(imipramine or buspirone) can facilitate discontinuation 
of benzodiazepine therapy. 

The participants had generalized anxiety disorder 
and had been receiving long-term benzodiazepine treat- 
ment (mean, 8.5 years) despite an average of three un- 
successful previous attempts to stop using the drug. 
After stabilization, patients entered a randomized, con- 
trolled trial in which they received imipramine, buspi- 
rone, or placebo for 1 month before gradual tapering of 
benzodiazepines (4 to 6 weeks) and for 3 weeks after 
tapering. 

The rate of success (being benzodiazepine-free 3 
months later) was significantly higher for patients receiv- 
ing imipramine (82.6%; P < 0.01) and for those receiv- 
ing buspirone (67.9%; P< 0.06) than for placebo re- 
cipients (37.5%). Neither drug .significantly reduced 
symptoms of benzodiazepine withdrawal. 

This study suggests that even long-term benzodi- 
azepine users who have been unsuccessful in previous 
tapering attempts can be withdrawn from benzodiaz- 
epines if they receive short-term imipramine treat- 
ment. 
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Venlafaxine Is Effective in Patients with Generalized 
Anxiety Disorders 

Gelenberg AJ, Lydiard RB, Rudolph RL, et al. Efficacy of venlafaxine 
extended-release capsules in nondepressed outpatients with gener- 
alized anxiety disorder: a 6-month randomized controlled trial. JAMA. 
2000;283:3082-8. [PMID: 10865302] 


Generalized anxiety disorder is a common chronic con- 
dition that is often but not always associated with de- 
pression. Symptoms include excessive, uncontrollable 
pervasive anxiety with both psychological and physical 
manifestations (such as muscle tension and insomnia). 

In a 6-month randomized, placebo-controlled trial, 
Gelenberg and colleagues tested the efficacy of venlafax- 
ine in 251 outpatients with generalized anxiety disorder 
and without depression. The extended-release form of 
venlafaxine was used in doses adjusted to control symp- 
toms (75 to 225 mg). Response rates during weeks 6 to 
28 were 69% or higher in the venlafaxine group and 
42% to 46% in the placebo group (P < 0.001). The 
most common side effects were nausea, somnolence, dry 
mouth, and male sexual dysfunction. The frequency of 
adverse effects decreased after the first 2 months, 

The major limitation in this study was a high drop- 
out rate (59%) during the double-blind phase. The most 
common reason for dropout was unsatisfactory response 
in the placebo group and adverse reactions in the ven- 
lafaxine group. 

Limitations notwithstanding, this study suggests 
that extended-release venlafaxine is an effective, well- 
tolerated alternative to benzodiazepines for patients with 
generalized anxiety disorder. 


Combination of Cognitive-Behavioral Therapy and 
imipramine Improves Outcomes of Panic Disorder in 
Maintenance Phase 

Barlow DH, Gorman JM, Shear MK, et al. Cognitive-behavioral 
therapy, imipramine, or their combination for panic disorder: A ran- 
domized controlled trial. JAMA. 2000;283:2529-36. [PMID: 10815116] 


Both drugs and psychological treatments have been 
shown to be effective individually for treating panic dis- 
order. This study compared imipramine and cognitive 
behavioral therapy with placebo and with each other. It 
also compared combined treatment with each treatment 
alone. Patients were seen weekly for 3 months (acute 
phase); responders were then seen monthly for 6 months 


19 February 2002 | Annals of Internal Medicine | Volume 136 * Number 4 | 295 


UPDATE | Update in Psychiatry 


(maintenance phase) and then followed up for 6 months 
after treatment discontinuation. 

Both imipramine and cognitive—behavioral therapy 
were significantly superior to placebo at the end of 3 
months and even more so after 6 months of mainte- 
nance treatment. Among responders, imipramine pro- 
duced a better response than did the other therapies. 
The response rate at the end of 3 months was higher for 
the combined treatment group than for the other 
groups, but this difference was not statistically signifi- 
cant. After 6 months of maintenance treatment, the re- 
sponse rate for combined therapy was superior to that 
with cognitive behavioral therapy or imipramine alone. 

Dropout during the 3-month short-term treatment 
was significant. Most patients who had responded at the 
end of 3 months (82% to 90%) completed maintenance 
treatment; in the placebo group, however, the rate was 
only 33%. Because patients were excluded if they had 
moderate to severe agoraphobia, the results may not be 
generalizable to patients with more severe panic disorder 
involving agoraphobia. 

For many yeats, imipramine was considered the 
standard drug treatment for panic disorder. Most ex- 
perts would now consider selective serotonin reuptake 
inhibitors (SSRIs) to be the first-line choice because 
these drugs purportedly have fewer side effects. This 
study should remind physicians that effective psycholog- 
ical therapies are available for panic (and other anxiety 
disorders) and that combining treatments can be advan- 
tageous. Ironically, during a period in which controlled 
clinical trials have shown the effectiveness of psycholog- 
ical therapies for anxiety disorders, fewer patients are 
receiving this form of therapy (4). 


Paroxetine Is Efficacious for Social Phobia 

Baldwin D, Bobes J, Stein DJ, et al. Paroxetine in social phobia/ 
social anxiety disorder. Randomised, double-blind, placebo-con- 
trolled study. Paroxetine Study Group. Br J Psychiatry. 1999;175: 
120-6. [PMID: 10627793] 


Social phobia (also known as social anxiety disorder) is a 
common, potentially disabling, and underdiagnosed 
condition characterized by intense fear of situations in 
which the person fears embarrassment or humiliation 
when interacting with other people. Specific psycholog- 
ical therapies, monoamine oxidase inhibitors, benzodi- 
azepines, and SSRIs have shown some efficacy for treat- 
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ing this disorder. However, large controlled trials are 
needed to clearly delineate the role of treatment. 

Baldwin and colleagues conducted a 12-week ran- 
domized, placebo-controlled trial to assess the efficacy of 
short-term paroxetine treatment of social phobia in 290 
patients. Considerably more patients responded to par- 
oxetine than to placebo (65.7% vs. 32.4%; P < 0.001) 
at the end of the study. Paroxetine was generally well 
tolerated. The results indicate that paroxetine is an ef- 
fective treatment for patients with social phobia. 

The investigators excluded patients who had had 
any other axis I psychiatric disorder in the 6 months 
preceding the study. Because social phobia frequently 
coexists with other anxiety and mood disorders, this ex- 
clusion limits the generalizability of the findings. 

Many studies have shown a 5% to 8% prevalence of 
social phobia, yet the disorder is seldom diagnosed, let 
alone treated, in primary care settings. Other SSRIs, 
such as fluvoxamine, are also effective (5). Because some 
symptoms of social anxiety (for example, anxiety about 
public speaking) are extremely common in the general 
population, some question whether social phobia is re- 
ally an illness. However, in essentially every study, pa- 
tients with the full disorder of social phobia have a 
broad range of functional disabilities in occupational, 
educational, and other social roles (6). Physicians should 
also remember that psychotherapy for social phobia is 
effective but underused (4). 


Sertraline Is an Effective Treatment for Post-Traumatic 
Stress Disorder 

Brady K, Pearlstein T, Asnis GM, et al. Efficacy and safety of 
sertraline treatment of posttraumatic stress disorder: a randomized 
controlled trial. JAMA. 2000;283:1837-44. [PMID: 10770145] 


Post-traumatic stress disorder (PTSD) is a common and 
serious disorder that follows life-threatening traumatic 
experiences. Symptoms include persistent reexperienc- 
ing of the trauma (through flashbacks, nightmares, and 
intrusive memories), avoidance of reminders of the 
trauma, selective amnesia, emotional numbing, and in- 
creased arousal (for example, startled responses, hyper- 
vigilance, and insomnia). Few randomized, controlled 
trials have studied the efficacy of pharmacotherapy for 
PTSD. 

To determine the efficacy of the SSRI sertraline in 
short-term treatment of PTSD, Brady and colleagues 
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randomly assigned 187 outpatients with chronic PTSD 
(mean duration of illness, 12 years) to receive sertraline 
or placebo. The rate of response to sertraline at the end 
of 12 weeks was significantly better than the response to 
placebo (53% vs. 32%; P < 0.008). Insomnia was the 
only adverse effect reported significantly more often 
with sertraline than with placebo. These data support 
sertraline as an effective and well-tolerated short-term 
treatment of chronic PTSD. 

Although most primary care physicians are experi- 
enced in prescribing SSRIs for depression, they may un- 
derdiagnose and undertreat PTSD. Improved recogni- 
tion could lead to treatment and improved outcome. 
However, in general, drug therapy has been less effective 
than psychological therapies for treating PTSD (7). 
Post-traumatic stress disorder is a complex and often 
disabling illness, and primary care physicians should col- 
laborate with mental health professionals in choosing 
treatments for a particular patient. 


Geropsychiatry 


Depression, cerebrovascular disease, and dementia are 
common in elderly patients. These conditions overlap 
both in clinical presentation and in causality, with im- 
portant implications for diagnosis and treatment. Delir- 
ium is also a frequent challenge in older medically ill 
patients, and new practice guidelines were recently pub- 
lished. New research has also shed light on the drug 
treatment of agitation and psychosis in dementia. The 
newer antipsychotic drugs have some adverse effects of 
particular relevance to the treatment of medically ill and 
older patients. 


Multiple White-Matter Lesions Are Associated with 
Late-Onset Depression 

de Groot JC, de Leeuw FE, Oudkerk M, et al. Cerebral white matter 
lesions and depressive symptoms in elderly adults. Arch Gen Psychi- 
atry. 2000;57:1071-6. [PMID: 11074873] 


Cerebral white-matter lesions representing vascular dis- 
ease have been implicated as an important etiologic fac- 
tor in late-onset depression. de Groot and colleagues 
sought to determine the relationship between cerebral 
white-matter lesions and depression in the general pop- 
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ulation. They used magnetic resonance imaging to eval- 
uate the presence and severity (maximal diameter) of 
subcortical and periventricular white-matter lesions in a 
community-based sample of elderly Dutch residents 
without dementia; they then screened for the presence 
(using the Center for Epidemiologic Studies—Depression 
scale) or history of depression. 

Patients with severe white-matter lesions were three 
to five times more likely to have depressive symptoms 
than those with only mild or no white-matter lesions. 
Persons with severe subcortical but not periventricular 
white-matter lesions were more likely to have a history 
of depression with onset after age 60 years compared 
with persons who had only mild or no white-matter 
lesions. The relationship between white-matter lesions 
and depressed symptoms may be due to other factors, 
such as cognitive decline, ventricular enlargement, 
stroke, or cortical atrophy. However, the investigators 
found that the relationship between white-matter lesions 
and depressive symptoms did not change when they 
controlled for these possible confounding factors. An- 
other possible explanation for the association could have 
been that depression increases the risk for vascular dis- 
ease (rather than the other way around). If this were the 
case, however, one would have expected a stronger asso- 
ciation with early-onset rather than late-onset depres- 
sion. 

This study adds to our growing awareness that vas- 
cular diseases, including coronary artery disease, stroke, 
and other cerebral vascular disease, increase the risk for 
development of depression. Physicians should be espe- 
cially attentive in screening for depression among elderly 
patients who have evidence of vascular disease. 


Depressive Symptoms Are Often Early Manifestations of 
Dementia 

Chen P, Ganguli M, Mulsant BH, et al. The temporal relationship 
between depressive symptoms and dementia: a community-based 
prospective study. Arch Gen Psychiatry. 1999;56:261-6. [PMID: 
10078504] 


Investigators have long recognized that depression and 
dementia frequently coexist in elderly patients, but the 
nature of the relationship remains controversial. Cogni- 
tive decline may precede depression, or depressive symp- 
toms may develop before dementia. Should we regard 
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whichever appears first as a risk factor or an early man- 
ifestation of the other illness? 

As part of the Monongahela Valley Independent El- 
ders survey, Chen and colleagues prospectively evaluated 
the temporal relationship between the appearance of de- 
pressive symptoms and the clinical onset of dementia in 
a community-based sample. The cohort consisted of 
1366 patients 65 years of age or older who were assessed 
every 2 years; 97% of patients were white. The data in 
this study represent 8 years of serial, biannual evalua- 
tions. 

Patients with dementia, especially Alzheimer dis- 
ease, had an increased risk for developing depression 
compared with patients without dementia. Adjusted 
odds ratios for the development of depression were 6.5 
(95% CI, 2.2 to 19.1) in patients with Alzheimer disease 
and 5.2 (CI, 1.8 to 15.2) in patients without dementia. 
Depressive symptoms did not increase the risk for devel- 
oping dementia; depressive symptoms appear to be early 
manifestations rather than predictors of dementia. The 
co-occurrence of depression and dementia was seen only 
in a small subgroup of patients. This study does not 
refute the possibility that major depression may be a risk 
factor for dementia. 

Apathy, social withdrawal, and poor concentration 
in the elderly commonly lead to referral for treatment of 
depression but may instead herald evolving dementia. 
Elderly patients with new onset of depressive symptoms 
should be screened by using a brief cognitive mental 
status examination at presentation and should be 
screened during follow-up for the development of de- 
mentia. 


American Psychiatric Association Released Delirium Practice 
Guideline 

Practice guideline for the treatment of patients with delirium. Amer- 
ican Psychiatric Association. Am J Psychiatry. 1999;156(Suppl):1-20. 
[PMID: 10327941] 


The prevalence of delirium in hospitalized medically ill 
patients is 10% to 30%, with higher rates in subgroups 
(for example, patients in the postoperative period, ter- 
minally ill patients). Essential features of delirium in- 
clude disturbance of consciousness, attention, cognition, 
and perception. 

The American Psychiatric Association has published 
a useful practice guideline for the treatment of patients 
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with delirium. The guideline was developed by a panel 
of experts who conducted a systematic, comprehensive 
literature review (1966 through 1998) and reached final 
consensus conclusions after extensive review by external 
organizations and other experts. A summary of the ma- 
jor conclusions follows. 

Delirium in medically ill patients is associated with 
longer hospital stays, increased medical morbidity, and 
increased mortality. Although not always possible, the 
first priority in intervention is identifying a cause. Many 
validated instruments are now available to diagnose de- 
lirium and rate severity of delirium symptoms. Electro- 
encephalography usually shows generalized slowing but 
is not helpful in distinguishing specific causes of delir- 
ium. Environmental interventions are generally recom- 
mended for all patients with delirium. These include 
providing an optimal level of stimulation, reducing sen- 
sory impairments, making environments more familiar, 
and providing environmental cues to facilitate orienta- 
tion. Cognitive supportive measures, such as providing 
patients with reorientation, reassurance, and informa- 
tion about delirium, are helpful. In addition, providing 
similar information and support to family members can 
be beneficial. Antipsychotic medications are usually the 
pharmacologic treatment of choice. Because patients 
receiving antipsychotic drugs for delirium have occa- 
sionally developed prolonged QT intervals, sometimes 
leading to torsades de pointes, electrocardiographic as- 
sessment is indicated. The major limitation in the devel- 
opment of this practice guideline was the paucity of 
systematic data. Delirium is difficult to study, but this 
guideline represents the state of the art for management 
of delirium. 


Olanzapine and Risperidone Reduce Aggression and 
Psychosis in Patients with Dementia 

Street JS, Clark WS, Gannon KS, et al. Olanzapine treatment of 
psychotic and behavioral symptoms in patients with Alzheimer dis- 
ease in nursing care facilities: a double-blind, randomized, placebo- 
controlled trial. The HGEU Study Group. Arch Gen Psychiatry. 2000; 
57:968-76. [PMID: 11015815] 


Katz IR, Jeste DV, Mintzer JE, et al. Comparison of risperidone and 
placebo for psychosis and behavioral disturbances associated with 
dementia: a randomized, double-blind trial. Risperidone Study 
Group. J Clin Psychiatry. 1999;60:107-15. [PMID: 10084637] 


www.annals.org 


a 





Patients with dementia frequently manifest psychotic 
and disruptive behavioral symptoms, including delu- 
sions, hallucinations, aggression, and agitation. Street 
and Katz and their colleagues tested the efficacy and 
safety of the newer antipsychotic drugs olanzapine and 
risperidone in treating such psychotic and behavioral 
disturbances. Both studies were multicenter, double- 
blind, placebo-controlled trials in institutionalized el- 
derly patients with dementia. Each study assessed more 
than one drug dose. 

Both drugs significantly reduced aggression and psy- 
chosis at relatively low doses. Extrapyramidal symptoms 
were significantly more common at 2 mg of risperidone 
per day than at 1 mg per day. One mg per day was 
recommended as the most appropriate dosage. Somno- 
lence and gait disturbance were the most common ad- 
verse effects of olanzapine; a dosage of 5 to 10 mg per 
day was recommended as optimal. 

Low doses of the newer antipsychotic drugs appear 
effective and well tolerated in treating psychotic behav- 
ioral disturbances in elderly patients with dementia. 
Haloperidol has previously been shown to be safe and 
effective for this purpose. Although haloperidol is con- 
sidered less expensive than the newer agents, its long- 
term use poses a much higher risk for tardive dyskinesia. 
The newest antipsychotics have been associated with a 
much lower incidence of persistent tardive dyskinesia in 
elderly patients with dementia (8). Both studies had a 
25% to 30% dropout rate, and both were conducted for 
relatively short periods (6 weeks for olanzapine, 12 
weeks for risperidone). As a result, they do not answer 
questions about long-term efficacy and safety. 

Internists caring for patients with dementia, partic- 
ularly those in nursing homes, should be aware that 
these medications can reduce patients’ distress and care- 
givers’ burden and may even reduce tke need for nursing 
home placement. 


Newer Antipsychotic Drugs Have Some Medical 
Complications 

Although psychiatrists usually handle prescriptions of 
antipsychotic drugs, internists must be aware of their 
potential medical complications. Clozapine causes 
agranulocytosis in approximately 1% of patients, but 
this has not been a concern with the other new antipsy- 
chotics. A common problem with both the traditional 
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and newer antipsychotics has been weight gain. The 
greatest weight gain has been experienced with clozapine 
and olanzapine (9). The only antipsychotic drug avail- 
able in the United States that has not been associated 
with weight gain is molindone (10) and perhaps ziprasi- 
done, the newest antipsychotic. Although the newer an- 
tipsychotics are free or relatively free of extrapyramidal 
syndromes compared with the older drugs, all of the 
newer drugs have caused neurcleptic malignant syn- 
drome (11). Many case reports have described new-on- 
set diabetes or ketoacidosis in patients already known to 
have diabetes who received each of the new antipsychot- 
ics. A recent prospective study of 82 patients receiving 
clozapine found that diabetes was diagnosed in almost 
40% during 5-year follow-up. Although weight gain was 
common, it was not a significant risk factor for the de- 
velopment of diabetes (12). These authors also found an 
increase in serum lipid levels. In a short-term prospec- 
tive study of 14 patients receiving olanzapine (median 
duration, 5 months), investigators found frequent hy- 
perglycemia (21% of patients), hyperinsulinemia (71%), 
hyperleptinemia (57%), hypertriglyceridemia (62%), 
and hypercholesterolemia (85%) (13). Internists should 
be on the alert for weight gain, diabetes, and other met- 
abolic disturbances in patients receiving the newer anti- 
psychotics. 


New Therapeutic Developments 


Transcranial Magnetic Stimulation and Vagus-Nerve 
Stimulation Provide Hope for Patients with 
Treatment-Resistant Depression 

Patients often ask about new developments in treatment 
before their physicians may be aware of them. Two new 
treatments for depression are noteworthy: transcranial 
magnetic stimulation and vagus-nerve stimulation. 


Klein E, Kreinin I, Chistyakov A, et al. Therapeutic efficacy of right 
prefrontal slow repetitive transcranial magnetic stimulation in major 
depression: a double-blind controlled study. Arch Gen Psychiatry. 
1999;56:315-20. [PMID: 10197825] 


Transcranial magnetic stimulation shows promise in 
treating some psychiatric conditions (14). This proce- 
dure involves placing an electromagnetic coil on the 
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scalp and passing a high-intensity current through the 
coil; the current is turned on and off rapidly, sim-lar to 
the process for magnetic resonance imaging. A magnetic 
field is generated, and if its intensity is sufficient, depo- 
larization occurs in the area of the brain under the coils. 
Transcranial magnetic stimulation decreases logar:thmi- 
cally over distance; thus, the effects of the procedure are 
limited to structures in the brain within 2 cm of the 
surface. Unlike electroconvulsive therapy, transcranial 
magnetic stimulation is primarily an outpatient proce- 
dure that requires no anesthesia. It produces discomfort 
at the scalp site of stimulation and occasionally mild 
headache. Although studied for different psychiatric condi- 
tions, it shows the greatest promise in treating depression. 

In a double-blind study, Klein and colleagues ran- 
domly assigned 70 patients to receive slow repetitive 
transcranial magnetic stimulation in the right prefrontal 
area or sham transcranial magnetic stimulation. A differ- 
ence between the two treatments began to appear within 
1 week, and by study end a significant difference was 
evident in a group X time interaction for both the 
Hamilton Depression Rating Scale and Montgemery— 
Asberg Depression Rating Scale (P < 0.03). Adverse ef- 
fects were limited to discomfort due to facial muscle 
contractions (14%) and mild headache (9%). 

In this study, low-frequency, repetitive transcranial 
magnetic stimulation over the right prefrontal area of 
the brain had short-term beneficial effects in patients 
with major depression. Caution is warranted in inter- 
preting these results. The published studies of this treat- 
ment differ substantially in design and stimulus mea- 
sures. This study used a low-frequency impulse rather 
than a higher-frequency impulse. Higher-frequency im- 
pulses deliver more energy and provide depolarization to 
a deeper and larger area, but they are associated with a 
greater seizure risk. 

With direct marketing and intensive mediz cover- 
age, new developments often reach our patients before 
they reach our publications. In the case of transcranial 
magnetic stimulation, the studies to date show promise 
for this procedure, but its efficacy, safety, and optimal 
techniques remain to be established. It is an experimen- 
tal, nor standard, treatment. 


Rush AJ, George MS, Sackeim HA, et al. Vagus nerve stimulation 
(VNS) for treatment-resistant depressions: a multicenter study. Biol 
Psychiatry. 2000;47:276-86. [PMID: 10686262] 
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Vagus-nerve stimulation has been used to treat medi- 
cally refractory seizures in Europe since 1994 and in the 
United States since 1997 (the U.S. Food and Drug Ad- 
ministration approved the therapy for medically refrac- 
tory partial-onset seizures). A total of 9000 patients have 
been treated worldwide. Vagus-nerve stimulation may 
have application for psychiatric disorders, particularly 
mood disorders. Several observations suggested that va- 
gus-nerve stimulation might alleviate mood disorders: 1) 
Mood improved in patients with seizure disorders who 
received vagus-nerve stimulation, a finding not entirely 
explained by seizure reduction; 2) positron emission to- 
mography of patients with seizure disorders treated with 
vagus-nerve stimulation shows changes in the brainstem, 
limbic system, and other areas of the central nervous 
system that are similar to changes seen with antidepres- 
sant therapy; 3) most anticonvulsants appear to have 
some mood-stabilizing effects; and 4) in animal models 
vagus-nerve stimulation activates neurotransmitters as- 
sociated with antidepressant activity (norepinephrine, 
serotonin, ‘y-aminobutyric acid, and glutamate). 

In Rush and colleagues’ small study, 30 adult out- 
patients with nonpsychotic treatment-resistant depres- 
sion (n = 21), bipolar I disorder (wz = 4), or bipolar I 
disorder (n = 5) completed a 12-week, open, unblinded 
trial of vagus-nerve stimulation. The first 2 weeks were a 
recovery period (no stimulation), followed by 10 weeks 
of vagus-nerve stimulation (2 weeks of vagus-nerve stim- 
ulation adjustment and 8 weeks of fixed-dose vagus- 
nerve stimulation). These patients were receiving a sta- 
ble medication regimen and had not responded to at 
least two full medication trials ot electroconvulsive ther- 
apy in their current depressive episode. 

Response rates were 40% on the Hamilton Depres- 
sion Rating Scale and Clinical Global Impression— 
Improvement scale and 50% on the Montgomery— 
Asberg Depression Rating Scale. Of the responders, 12 
(25%) had ratings on the Medical Outcomes Study 
Short-Form 36 emotional subscale similar to those of 
the general population. 

Hoarseness was the most common adverse effect. 
Throat pain, cough, and dyspnea may also occur. These 
symptoms are usually alleviated by adjusting vagus-nerve 
stimulation early in treatment. Although not reported in 
this trial or any epilepsy studies, postmarketing surveil- 
lance has reported six cases of asystole during the lead 
test while implanting the vagal-nerve stimulation device. 
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Of note, however, no cardiac events have occurred out- 
side the implantation procedure. 

This was a small, open, uncontrolled trial, and pla- 
cebo effects could be powerful. Patients or families may 
ask about vagus-nerve stimulation after learning about it 
through media coverage or the Internet. They can be 
told it is still an investigational procedure and is being 
studied only in patients with severe, treatment-refractory 
mood disorders. A multisite randomized, controlled trial 
is under way. 
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A Current Perspective of Suicide and Attempted Suicide 


J. John Mann, MD 


Suicide and suicide attempts are a major cause of death and 
morbidity worldwide. Suicide is generally a complication of a 
psychiatric disorder, but it requires additional risk factors because 
most psychiatric patients never attempt suicide. This review in- 
cludes a hypothesized stress—diathesis model, which has implica- 
tions for detection of high-risk patients and treatment interven- 


uicide, the eighth leading cause of death in the 

United States, accounts for more than 30 000 deaths 
per year. The total number of suicides has changed little 
over time. For example, 27 596 U.S. suicides occurred 
in 1981, and 30 575 occurred in 1998. Between 1981 
and 1998, the age-adjusted suicide rate decreased by 
9.3%—from 11.49 suicides per 100000 persons to 
10.42 suicides per 100000 persons (www.cdc.gov 
/ncipc/wisqars). The suicide rate in men (18.7 suicides 
per 100 000 men in 1998) is more than four times that 
in women (4.4 suicides per 100 000 women in 1998). 
In females, suicide rates remain relatively constant be- 
ginning in the midteens. In males, suicide rates are sta- 
ble from the late teenage years until the late 70s, when 
the rate increases substantially (to 41 suicides per 
100 000 persons annually in men 75 to 84 years of age). 
White men have a twofold higher risk for suicide com- 
pared with African-American men (20.2 vs. 10.9 sui- 
cides, respectively, each year per 100 000 men). The risk 
in white women is double that of women in U.S. non- 
white ethnic/racial minority groups (4.9 vs. 2.4 per 
100 000 women each year). 

In countries other than the United States, the most 
recently reported rates of suicide vary widely, ranging 
from less than 1 in 100 000 persons per year in Syria, 
Egypt, and Lebanon to more than 40 in 100 000 per- 
sons per year in many former Soviet republics (www 
.who.int/whosis). Over the past century, Hungary had 
the world’s highest reported rate of suicide; the reason is 
unknown. Of note, the reported rates of suicide in first- 
generation immigrants to Australia tend to be more sim- 
ilar to rates in their native country than to rates in their 
country of current residence (1, 2); these figures indicate 
the influence of culture and ethnicity on suicide rates. 

Suicide is the third leading cause of death in persons 
15 to 34 years of age. The U.S. suicide rate in all youths 
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tions, and discusses promising treatment approaches that have 
been recently identified. 
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decreased by 18% from 1990 to 1998 (www.cdc.gov 
/ncipc/wisqars) despite a 3.6-fold increase from 1992 to 
1995 in white men, a 4.7-fold increase in African-Amer- 
ican men, and a 2.1-fold increase in African-American 
women. Worldwide, from 1950 to 1995 in persons of 
all ages, suicide rates increased by approximately 35% in 
men and only approximately 10% in women (www 
-who.int/whosis). The reasons for the differences in rates 
among age, sex, and ethnic groups and the change in 
rates since the 1950s are unknown. 

Suicide is generally a complication of a psychiatric 
disorder. More than 90% of suicide victims have a di- 
agnosable psychiatric illness (3-7), and most persons 
who attempt suicide have a psychiatric disorder. The 
most common psychiatric conditions associated with 
suicide or serious suicide attempt are mood disorders 
(3-8). 

Investigators have proposed many models to explain 
or predict suicide (9). One such explanatory and predic- 
tive model is the stress—diathesis model (10). One stres- 
sor is almost invariably the onset or acute worsening of a 
psychiatric disorder, but other types of stressors, such as 
a psychosocial crisis, can also contribute. The diathesis 
for suicidal behavior includes a combination of factors, 
such as sex, religion, familial and genetic components, 
childhood experiences, psychosocial support system, 
availability of highly lethal suicide methods, and various 
other factors, including cholesterol level. In this review, 
I describe the neurobiological correlates of the stressors 
and the diathesis. Literature for this review came from 
searches of the MEDLINE database (1996 to the 
present) and from literature cited in review articles. The 
factors that determined inclusion in this review were 
superiority of research design (use of psychiatric con- 
trols, quality of psychometrics, diagnostic information 
on the study sample, and definition of suicidal behavior; 
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prospective studies were favored), adequate representa- 
tion of major points of view, and pivotal reviews of key 
subjects. 


Whar Is SUICIDAL BEHAVIOR? 

Suicidal behavior refers to the most “clear-cut” and 
unambiguous act of completed suicide but also includes 
a heterogeneous spectrum of suicide attempts that range 
from highly lethal attempts (in which survival is the 
result of good fortune) to low-lethality attempts that 
occur in the context of a social crisis and contain a 
strong element of an appeal for help (11). Suicidal ide- 
ation without action is more common than suicidal be- 
havior (11). In most countries, men have a higher re- 
ported rate of completed suicide, whereas women have a 
higher rate of attempted suicide (12). Men tend to use 
means that are more lethal, plan the suicide attempt 
more carefully, and avoid detection. In contrast, women 
tend to use less lethal means of suicide, which carry a 
higher chance of survival, and they more commonly ex- 
press an appeal for help by conducting the attempt in a 
manner that favors discovery and rescue (13, 14). Thus, 
suicidal behavior has two dimensions (13). The first di- 
mension is the degree of medical lethality or damage 
resulting from the suicide attempt. The second dimen- 
sion relates to suicidal intent and measures the degree of 
preparation, the desire to die versus the desire to live, 
and the chances of discovery. Intent and lethality are 
correlated with each other and with biological abnor- 
malities associated with suicide risk (13, 15, 16). The 
clinical profiles of suicide attempts and completions 
overlap (17). Suicide “attempters” who survive very le- 
thal attempts, which are known as failed suicides, have 
the same clinical and psychosocial profile as suicide 
“completers” (11, 17). The study and prevention of 
failed suicides are probably most relevant to completed 
suicides. 

Somewhat related to suicide attempters are patients 
with serious medical illnesses who do not adhere to 
treatment regimens—for example, diabetic patients who 
do not take prescribed medications to control blood 
sugar levels or persons who engage in high-risk behav- 
iors, such as sky diving or mountaineering. These 
groups warrant further study to determine whether they 
have psychopathology that overlaps with the psychopa- 
thology of suicide attempters. Intent and lethality are 
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also related to the risk for future completed suicide (13). 
Subsequent suicide attempts may involve a greater de- 
gree of intent and lethality (18), and a previous suicide 
attempt is an important predictor of future suicide (19, 
20) or suicide attempt (21). Careful inquiry about past 
suicide attempts is an essential part of risk assessment in 
psychiatric patients. Because more than two thirds of 
suicides occur with the first attempt, history of a suicide 
attempt is insufficient to predict most suicides; addi- 
tional risk factors must be considered. 


CLINICAL CORRELATES OF SUICIDAL BEHAVIOR 

Psychological autopsy studies involve review of all 
available medical records and interviews with family 
members and friends of the deceased. This method gen- 
erates valid psychiatric diagnoses (22), and most studies 
have found that more than 90% of suicide victims had a 
psychiatric disorder at the time of suicide (3-6, 23). 
That percentage may be underestimated because accu- 
rate data depend on finding informants who knew the 
victim’s state of mind in the weeks before death. Ap- 
proximately 60% of all suicides occur in persons with a 
mood disorder (3, 4, 6, 7), and the rest occur in persons 
with various other psychiatric conditions, including 
schizophrenia; alcoholism (24); substance abuse (5, 25, 
26); and personality disorders (27), such as borderline or 
antisocial personality disorder (23, 28-30). Lifetime 
mortality from suicide in discharged hospital popula- 
tions is approximately 20% in persons with bipolar dis- 
order (manic depression), 15% in persons with unipolar 
depression, 10% in persons with schizophrenia, 18% in 
persons with alcoholism, and 5% to 10% in persons 
with both borderline and antisocial personality disorders 
(29-33). These personality disorders are characterized 
by emotional ability, aggression, and impulsivity. The 
lifetime mortality due to suicide is lower in general psy- 
chiatric populations (34, 35). Although suicide is gener- 
ally a complication of a psychiatric disorder, most per- 
sons with a psychiatric disorder never attempt suicide. 
Even the higher-risk groups, such as persons with uni- 
polar or bipolar mood disorders, have a lifetime suicide 
attempt rate less than 50%. Thus, persons with these 
psychiatric disorders who die by suicide differ from 
those who never attempt suicide. 

To understand those differences, investigators have 
compared persons who have attempted suicide and 
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those who have not by matching psychiatric diagnosis 
and comparable objective severity of illness (10). Suicide 
attempters differ in two important ways from nonat- 
tempters with the same psychiatric disorder. First, they 
experience more subjective depression and hopelessness 
and, in particular, have more severe suicidal ideation. 
They also perceive fewer reasons for living despite hav- 
ing the same objective severity of psychiatric illness and 
a similar number of adverse life events. One possible 
explanation for the greater sense of hopelessness and 
greater number of suicidal ideations is a predisposition 
for such feelings in the face of illness or other life stres- 
sor. The pressure of greater lifetime aggressivity and im- 
pulsivity suggests a second diathesis element in suicidal 
patients. These individuals not only are more aggressive 
toward others and their environment but are more im- 
pulsive in other ways that involve, for example, relation- 
ships or personal decisions about a job or purchases. A 
propensity for more severe suicidal ideation and a 
greater likelihood of acting on powerful feelings com- 
bine to place some patients at greater risk for suicide 
attempts than others. For clinicians, important indica- 
tors of such a diathesis are a history of a suicide attempt, 
which indicates the presence of a diathesis for suicidal 
behavior, and a family history of suicidal behavior. Sui- 
cidal behavior is known to be transmitted within fami- 
lies, and the presence of a family history indicates the 
potential for transmission of both a psychiatric illness 
that generates suicidal ideation and a diathesis for sui- 
cidal behavior. 

Other clinical features that increase the risk for sui- 
cidal behavior include comorbid substance abuse and 
alcoholism (5, 24, 25, 33, 34, 36—39), a history of phys- 
ical or sexual abuse during childhood (40), a history of a 
head injury or neurologic disorder (41-45), and ciga- 
rette smoking (10, 46—49). Studies have reported a re- 
lationship between cigarette smoking and major depres- 
sion that may contribute to the risk for suicide (48, 49). 

Aggressive-impulsive traits, alcoholism and sub- 
stance abuse, depression, and cigarette smoking all ap- 
pear related to suicidal risk (47, 50-53). In addition, 
head injuries occur more frequently in persons with ag- 
gression and impulsivity and persons with alcoholism or 
substance abuse. This relationship is bi-directional be- 
cause alcoholism, substance abuse, and aggressive behav- 
iors sometimes follow head injuries (54-58). The 
greater frequency of aggressive behaviors and alcoholism 
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in men (10, 24, 26, 59) may partly explain the higher 
suicide rates reported in men than in women. 


FAMILIAL AND GENETIC FACTORS IN SUICIDAL 
BEHAVIOR 

Persons who attempt or commit suicide have a sig- 
nificantly increased reported rate of suicidal acts in their 
families (60). Twin studies have shown a high concor- 
dance rate for suicides (61) and for suicide attempts (62) 
in monozygotic versus dizygotic twins. Adoption studies 
(63) have shown a higher reported rate of suicide in the 
biological parents of adoptees who commit suicide than 
in biological relatives of control adoptees. This relation- 
ship holds true even after adjustment for rates of psy- 
choses and mood disorders. Studies of familial transmis- 
sion indicate that the parents of youth suicide victims 
have higher rates of suicidal behavior independent of the 
presence of psychopathology (64). In summary, the her- 
itability of suicide is comparable to the heritability of 
other major psychiatric disorders, such as bipolar disor- 
der and schizophrenia. 

The specific genetic factors that contribute to this 
risk, independent of the genetic factors involved in psy- 
chiatric disorders themselves, remain unknown. In asso- 
ciation and linkage studies, researchers have identified 
candidate genes linked to suicidal behavior, including 
the gene for tryptophan hydroxylase (the rate-limiting 
biosynthetic enzyme for serotonin) and the serotonin 
5-HT 4 receptor gene. Such studies have reported 
promising associations between an intronic polymor- 
phism in the tryptophan hydroxylase gene and suicide 
attempt behavior and lower serotonergic function (65); 
however, the results from these types of studies are often 
unreliable. 

Nongenetic familial factors that may contribute to 
suicide risk include the effect of parenting (40), physical 
or sexual abuse—possibly due to greater parental impul- 
sivity and other psychiatric disorders, including alcohol- 
ism and substance abuse, that contribute to adverse par- 
enting. The effect of modeling of suicidal behavior in 
important family members may also increase the risk for 
future suicidal behavior in children. 


MEDICAL ILLNESSES AND SUICIDE RISK 

Compared with the risk of the general population, 
persons with a potentially fatal illnesses, such as cancer, 
have only a relatively modest two- to fourfold increased 
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risk for suicide, unless they have a comorbid psychiatric 
disorder (66). In contrast, disorders of the central ner- 
vous system—such as epilepsy (41, 42), AIDS (67), 
Huntington disease (43, 44), head injury (68), and ce- 
rebrovascular accidents (68)—carry a much higher rela- 
tive risk for suicide. Pathology involving the brain may 
trigger depression and suicidal ideation and may impair 
restraint or inhibition of the desire to act on such 
thoughts (54, 55, 57, 58, 68, 69). This dual effect may 
explain the greater relative risk associated with central 
nervous system abnormality compared with diseases of 
other systems. 


PSYCHOSOCIAL AND OTHER ENVIRONMENTAL 
CORRELATES OF SUICIDAL BEHAVIOR 

Rural areas, high rates of gun ownership, poverty, 
unemployment, and social isolation have all been impli- 
cated in suicide (70, 71). How important these factors 
are by themselves is unknown. Because psychiatric dis- 
orders can lead to a decrease in socioeconomic status, 
the breakup of a marriage or significant -elationship, or 
the failure to form meaningful relationships, separating 
the effect of psychosocial adversity from that of psychi- 
atric illnesses can be difficult. Psychiatric illness can lead 
to psychosocial adversity, and both factors can combine 
to increase the person’s level of stress and thereby po- 
tentially increase the risk for suicidal behavior. 


AVAILABILITY OF THE MEANS FOR SUICIDE AND THE 
RISK FOR SUICIDE 


The availability of highly lethal suicide methods and ' 


rates of suicide appear to be related (72, 73). Reported 
suicide rates of more than 100/100 00G persons each 
year in rural China and Sri Lanka partly result from the 
availability of highly lethal methods for suicide, such as 
pesticides. The rate of suicide attempts is generally ap- 
proximately 10 times higher than the rate of completed 
suicide. This means that approximately 1 in 10 suicide 
attempts ends in death. When generally fatal methods 
for suicide are used, the rate of completed suicide ap- 
proaches the rate of attempted suicide. This may be the 
case in rural Sri Lanka and China, where suicide rates 
are 10- to 20-fold higher than in most countries and 
where the suicide rate in women exceeds that in men. 
Removing or reducing access to highly lethal methods of 
suicide can transiently reduce suicide rates. This was 
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successfully demonstrated in Japan after carbon monox- 
ide was removed from coal gas (74) and may also be 
possible through gun control (72, 75). 

There is debate about the relation between availabil- 
ity of guns and risk for suicide (76). According to a 
search of the MEDLINE database, 10 studies have 
shown that a gun in the house, even if it is unloaded, 
increases the risk for suicide in adults and youths (77), 
and only 1 study disagreed (71). U.S. cities with strict 
laws on gun control and gun ownership appear to have 
lower rates of suicide in the home by gunshot (78). The 
significant increase in youth suicide that has principally 
involved men younger than 45 years of age parallels an 
increase in suicide by using guns (72). Investigators have 
postulated that, in general, the more difficult it is to 
access highly lethal methods of suicide, the more likely 
the person is to use a less lethal method and therefore 
the greater the likelihood of survival. Thus, gun control 
may not influence the rate of suicide attempts, but it 
may influence the rate of survival from suicide. The use 
of new-generation antidepressant medications, such as 
selective serotonin reuptake inhibitors, is associated with 
no difference in suicide attempt rates compared with 
tricyclic antidepressants but a higher survival rate in the 
event of an overdose with these agents (79). The com- 
pleted suicide rate, relative to the rate of attempts, may 
be lower if access to more lethal methods of suicide is 
reduced. . 


IMITATION SUICIDE AND SUICIDE IN THE MEDIA 
Glamorous portrayal of suicides in the electronic or 
print media carries the risk for imitation or copycat sui- 
cides (80). Following each of the two airings (1 year 
apart) of a German television series involving a young 
person committing suicide by jumping in front of a 
high-speed train, the number of youth suicides in Ger- 
many involving high-speed trains increased (81). Similar 
increases in youth suicide following highly publicized 
suicides have been reported in the United States (80, 82, 
83). A book by Goethe involving the suicide of a young 
man called Werther resulted in a spate of suicides in 
Europe and led to the banning of the novel from several 
countries (81). To reduce future occurrences of this so- 
called Werther effect, the media now have guidelines 
about avoiding glamorization of suicide and educating 
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the public on the association between suicide psychiatric 
illness and the availability of effective forms of help. 


NEUROBIOLOGY OF SUICIDAL BEHAVIOR 

Numerous studies have shown that altered seroto- 
nergic function is associated with the diathesis for sui- 
cidal behavior (84). Postmortem brain receptor map- 
ping studies (85, 86) suggest that reduced serotonergic 
input to the orbital prefrontal cortex, an area of the 
brain involved in behavioral inhibition, may be deficient 
in persons who are at risk for suicidal behavior and may 
underlie a general propensity for aggressive and impul- 
sive behaviors. Serotonergic hypofunction appears to be 
associated with more lethal suicidal behavior (16, 87). 
Moreover, serotonin receptor populations are altered in 
the brains of suicide victims. Brain dysfunction in sui- 
cidal persons is suggested by decreases in presynaptic 
binding sites in the prefrontal cortex—for example, lack 
of serotonin transporter binding on serotonin nerve ter- 
minals—and by the increases in postsynaptic recep- 
tors—such as the 5-HT,, and 5-HT,4 receptors— that 
have been demonstrated in some but not all studies 
(88). These quantitative changes in receptors, together 
with lower levels of serotonin or its major metabolite, 
5-hydroxyindoleacetic acid (5-HIAA), in the brainstem 
of suicide victims, are associated with suicide indepen- 
dent of the primary psychiatric diagnosis (88). Cerebro- 
spinal fluid levels of 5-HIAA are lower in persons who 
have made serious suicide attempts than in psychiatri- 
cally matched controls; this effect is also independent of 
psychiatric diagnosis and is present in persons with 
mood disorders, schizophrenia, or personality disorders 
who have made serious suicide attempts. Low serotoner- 
gic function may be a trait marker of suicide potential, 
and this observation is supported by the fact that low 
cerebrospinal fluid levels of 5-HIAA predict future sui- 
cide and suicide attempts in psychiatric patients with 
mood disorders or schizophrenia (89-91). 

The observation that there is a genetic component 
involved in suicide risk raises the question of how ge- 
netic factors can influence suicide risk. Because some 
genetic factors regulate serotonergic function, it has 
been suggested that genetic factors can influence suicide 
risk by affecting serotonergic function (65). Candidate 
gene studies are testing this hypothesis. 

Recent evidence has linked reduction of cholesterol 
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levels by drugs or diet, as well as spontaneously occur- 
ring very low levels of cholesterol, to suicide risk (92, 
93). A very small increase in the rate of suicide and 
perhaps suicide attempts and ideation is reported in per- 
sons with very low cholesterol levels (94). In nonhuman 
primates, a low cholesterol diet is associated with lower 
serotonergic activity and increased aggressive behaviors 
(93, 95). Although this relationship has not yet been 
demonstrated in humans, it may explain how cholesterol 
levels can influence suicide risk. Suicide—and also acci- 
dental deaths—increases with decreasing cholesterol lev- 
els (93, 94). This effect may be greater in cholesterol 
reduction by diet than in reduction by 3-hydroxy-3- 
methylglutaryl coenzyme A (HMG-CoA) inhibitor ther- 
apy (94). In practical terms, the effect of cholesterol 
level on the risk for suicide is extremely small and of no 
use as a predictive test. 

Studies of the noradrenergic system indicate that 
there are fewer noradrenergic neurons in the locus 
ceruleus of suicide victims (96) and increased brainstem 
levels of tyrosine hydroxylase and lower levels of 
postsynaptic adrenergic receptors in the cortex (97). 
This picture may also be explained by an increased stress 
response before suicide, resulting in the excessive release 
of norepinephrine and a secondary upregulation in ty- 
rosine hydroxylase biosynthetic activity and a downregu- 
lation of postsynaptic adrenergic receptors in the cortex. 
In addition, corticotropin-releasing hormone binding is 
reportedly reduced in the prefrontal cortex of suicide 
victims, and this may reflect increased release of cortico- 
tropin-releasing hormone (98). This may be a stress re- 
sponse (99) or may occur in association with a hyperac- 
tive hypothalamic—pituitary—adrenal axis, an effect 
reported in major depression (100) or future suicide 
(101). Severe anxiety or agitation is associated with sui- 
cide risk (102) and hypothalamic—pituitary—adrenal 
overactivity (103). 

These findings highlight the importance of distin- 
guishing among the neurobiological changes associated 
with a primary psychiatric disorder, such as major de- 
pression or psychosis, the neurobiological abnormalities 
related to the diathesis for suicidal behavior, and the 
neurobiological manifestations of excessive stress, which 
many patients experience in the period leading up to 
their suicide. The use of brain imaging and other meth- 
ods to assess this biological vulnerability may some day 
help clinicians evaluate the suicidal patient. 
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ASSESSMENT AND MANAGEMENT OF THE SUICIDAL 
PATIENT 

It is estimated that 50% of persons who commit 
suicide had sought professional help within 1 month of 
the act (104), affording an opportunity for prevention. 
On the Swedish island of Gotland, education of general 
practitioners in the recognition and treatment of depres- 
sion in 1983 was associated with increased antidepres- 
sant prescriptions and a decrease in the annual suicide 
rate from 20 suicides per 100 000 residents in 1983 to 7 
suicides per 100 000 residents in 1985—the lowest ever 
recorded in Gotland (105). None of the seven suicide 
victims in 1983 had been under the sole care of a gen- 
eral practitioner, indicating a need for public education 
to supplement physician education. The high level of 
medical contact before suicide means that effective pre- 
ventive treatment interventions are possible (106). 

The management of the suicidal patient involves 
three major components (107): 1) diagnosis and treat- 
ment of existing psychiatric disorders, 2) assessment of 
suicide risk, and 3) removal of the means for suicide and 
specific treatment to reduce the diathesis or propensity 
to attempt suicide. 

Suicidal patients generally present in one of two 
ways: 1) with a psychiatric disorder for which they seek 
treatment or 2) particularly with mood or anxiety disor- 
ders, with a medical problem that brings the patient to 
either their general practitioner or internist. Careful as- 
sessment of symptoms such as depressed mood, hope- 
lessness, guilt, insomnia, tiredness, anorexia, weight loss, 
constipation, and poor concentration can indicate major 
depression and not an occult neoplasia. Effective treat- 
ment of major depression is critical because less than 1 
in 6 patients who commit suicide during a major de- 
pressive episode are receiving adequate dosages of anti- 
depressant medication (108). Thus, more effective rec- 
ognition and treatment of depressive illness may 
substantially reduce suicide rates (109). This strategy 
may work in the United States, where most persons with 
a depressive illness (including those with a history of a 
suicide attempt) are not receiving antidepressant treat- 
ment (110). 

Some patients seek help—often by presenting to an 
emergency department—after a suicide attempt involv- 
ing methods with a low level of lethality. The low le- 
thality of the presenting suicide attempt should not lead 
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to the conclusion that the potential for more serious 
suicide attempts or completed suicide is low. Careful 
psychiatric evaluation, including a history of past sui- 
cidal behavior, may reveal more lethal suicide attempts. 
Comorbid alcoholism or substance abuse significantly 
increases the risk for suicide in persons with a mood 
disorder (52) or schizophrenia (111). Appropriate man- 
agement and treatment of these psychiatric disorders 
should be initiated. 

The best predictor of suicidal behavior is a history 
of a suicide attempt and current suicidal ideation. The 
association of suicidal ideation and action is stronger in 
the short term rather than in the long term (112, 113). 
Suicidal ideation that includes a plan for suicide or evi- 
dence that the individual has been engaging in prepara- 
tions for a suicide attempt are serious signs of short-term 
risk. Suicidal men are half as likely as suicidal women to 
report suicidal ideation to their physician before suicide 
(114). It is best to actively elicit such information. Avail- 
able relatives can sometimes provide additional informa- 
tion about behaviors that indicate planning a suicide 
attempt or statements from the patient that suggest a 
specific plan. Clinicians should systematically inquire 
about current depression, hopelessness, and suicidal ide- 
ation, in that order. Depending on the presence of a 
plan for suicidal behavior or the severity of the suicidal 
ideation, the patient may require observation up to and 
including admission to hospital. In at-risk patients, the 
availability of a means for suicide should be reduced 
and, in particular, guns should be removed from the 
house. The cornerstones of management are the treat-. 
ment of the associated psychiatric disorder; the improve- 
ment of the psychosocial support system for the patient, 
including psychoeducation for the family; and careful 
observation and separation from the means for suicide, 
which may require hospitalization. 

Scientific evidence about the specific treatments 
beneficial for suicidal behavior (rather than the psychi- 
atric condition that is being treated) is lacking. How- 
ever, recent evidence has shown that lithium used as a 
mood stabilizer may have specific antisuicidal properties 
beyond its mood-stabilizing effects in patients with bi- 
polar disorder and in unipolar patients with recurrent 
depressions (115, 116). Lithium is used to prevent the 
recurrence of manic or depressive episodes in these con- 
ditions, but it also appears to significantly reduce the 
risk for suicide and suicide attempts. Discontinuation of 
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lithium therapy increases suicidal behaviors and there- 
fore should be done gradually (over a period of weeks) 
to reduce the chances of a recrudescence of suicidal be- 
havior. The antisuicidal effect of lithium is striking be- 
cause of the potential toxicitiy of the drug on overdose; 
this suggests that lithium must also decrease the number 
of suicide attempts, and retrospective data support this 
conclusion (115). The antisuicidal effects of anticonvul- 
sant mood stabilizers remain to be tested. In schizophre- 
nia, evidence shows that the atypical antipsychotic clo- 
zapine may reduce suicidal behavior independent of its 
therapeutic advantages as an antipsychotic agent (117— 
119). Data on the antisuicidal effects of other atypical 
antipsychotics would be of great interest given their fa- 
vorable side effect and toxicity profiles. The mechanisms 
by which lithium and clozapine may have additional 
antisuicidal therapeutic effects are unknown, but there 
appears to be a potential for altering the diathesis for 
suicidal behavior. Both agents have pronounced effects 
on the serotonergic system that has been shown in neu- 
robiological studies to be associated with the diathesis 
for. suicidal behavior. Perhaps these two medications 
somehow alter serotonergic function in a way that re- 
duces the diathesis for suicidal acts. This hypothesis re- 
quires formal testing. 


CONCLUSIONS 

Suicide is a complication of psychiatric disorders. 
The probability of suicidal behavior also depends on a 
diathesis that includes hopelessness and increased life- 
time impulsivity that may be related to a specific impair- 
ment of serotonergic input into the ventral prefrontal 
cortex. The management of suicidal behavior involves 
an assessment of risk, the treatment of the primary as- 
sociated psychiatric disorder, and the reduction of access 
to highly lethal methods for committing suicide, such as 
guns. 
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Ensuring the safety of the blood supply connects politics and 
science. The business and service sectors share responsibility for 
the collection and processing of blood donations, and government 
agencies perform regulatory and surveillance roles. The onset of 
the AIDS epidemic has challenged the interface among these sys- 
tems, leading to widespread fears about compromised safety of 
the blood supply. Because of public concern about blood-supply 
decisions made in the 1980s, developed countries in the 1990s 
established reimbursement programs for persons with transfusion- 
acquired viral infections from blood or blood products, adopted 
diagnostic tests and procedures that improved the safety of the 


Dv the onset of the AIDS epidemic in 1981, 
persons with hemophilia and blood-transfusion re- 
cipients throughout the world became infected with 
‘HIV through transfusion of contaminated blood prod- 
ucts (1-7) (Table 1). In 1982, 1 year after the first 
AIDS cases were reported, the U.S. Centers for Disease 
Control and Prevention suggested that the syndrome 
was associated with blood and blood products (11, 12). 
Several developed countries have recently completed 
criminal investigations, civil litigation, and monetary fi- 
nancing programs to deal with the compromised safety 
of the blood supply during the first decade of the AIDS 
epidemic. In contrast, developing countries face contin- 
ued -concerns about the safety of their blood supplies. 
We review the current status of blood-supply consider- 
ations in several developed and developing countries. 


CRIMINAL INVESTIGATIONS 

“In France in 1992, Michel Garretta, former head of 
the National Blood Transfusion Center, and Jean-Pierre 
Allain, former head of research at the Center, were sen- 
tenced to prison for supplying HIV-infected clotting 
factors to hemophiliac patients (Table 2). Garretta and 
Allain were accused of having major roles in the Na- 
tional Blood Transfusion Center’s decision not to use 
heated blood products after 1983—an action purport- 
edly taken because of a belief that the French blood 
supply was safe. From 1983 to 1985, policymakers did 
not require that blood donors be routinely questioned 
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blood supply, and held criminal judicial investigations of govern- 
ment officials and industry leaders accused of delaying implemen- 
tation of potential blood-safety measures. In contrast, developing 
countries continue to struggle with blood-supply safety issues. 
This paper summarizes the current status of these safety concerns 
in developed countries, where viral transmission from contami- 
nated blood or blood products is extremely rare, and in develop- 
ing countries, where up to 10% of HIV infections result from 
transfusion of blood or blood products. 
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about drug use and homosexual experiences. Because of 
a desire to use only domestically obtained blood prod- 
ucts, prisoners became a major source of blood products 
from 1983 to 1985, even though other countries, such 
as Finland and Canada, had discontinued this practice 
in the 1970s. Jacques Roux, the former director general 
of the Health Ministry, received a suspended sentence 
for his part in these actions. The French scientific com- 
munity and 30 Nobel Prize winners petitioned for par- 
dons of Garreta, Allain, and Roux (13-15). Controversy 
also surrounded French approval of the HIV enzyme- 
linked immunosorbent assay (ELISA). Although the 
ELISA manufactured by Abbott Laboratories (North 
Chicago, Illinois) was approved in the United States in 
March 1985 and was presented for approval in France in 
February 1985, the French National Public Health Lab- 
oratory ruled in favor of the ELISA from the Institut 
Pasteur in June 1985, reportedly because of economic 
considerations (16—19). The former Prime Minister, the 
Secretary of State for Health, and the Minister of Social 
Affairs were criminally charged with delaying the appli- 
cation. Public unrest, particularly among persons with 
hemophilia, led to court trials without convictions in 
1994 and retrials in 1998 (20-23). Of the three officials 
charged, only the former Secretary of State for Health was 
convicted (of manslaughter), but he received no penalty. 
Criminal investigations in Germany led to convic- 
tions of five officials of UB Plasma in Koblenz for in- 
flicting bodily harm from 1987 to 1993 by selling thou- 
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sands of units of viral-infected blood products that were 
inconsistently tested for HIV (23). In 1993, Germany’s 
health minister recommended HIV testing of Dersons 
who had received blood transfusions in the 198Cs, fuel- 
ing speculation of a cover-up. Afterward, Haemoplas, a 
German blood products company, was charged with 
having inconsistently tested for HIV in 1986 and 1987. 
Two officials were charged with murder, and cne was 
sentenced to 6.5 years in prison (24—26). 

In 1973, the New York Blood Center established a 
relationship with the Swiss Red Cross, which had a his- 
tory of innovation and professionalism. As a resalt, the 
Center began importing its blood supply from Switzer- 
land (8). In 1985, using ELISA, the Center detected 
HIV in imported Swiss blood products (27). Alfred 
Haessig, former director of the Swiss Red Cross’s Cen- 
tral Laboratory, was given a suspended sentence ia 1998 
for delaying introduction of donor screening question- 
naires until May 1986, maintaining tha: HIV cculd be 
chemically inactivated, delaying use of imported heat- 
treated blood products, and testing only exportec blood 
products for HIV (8, 28). 

In 1996, Dr. Takeshi Abe, the former head of the 
Japanese AIDS Study Group, was charged with negligence 
in the death of a patient with hemophilia (29, 30). In 
1983, Dr. Abe led a task force that allowed importation of 
untreated blood products. He was a prominent leader of 
hemophilia home treatment after government approval of 
reimbursement for factor VIII concentrate. In 19&4, the 
National Institutes of Health found that 23 of 48 blood 
samples from Japanese persons with hemophilia were HIV 
infected (30). Dr. Abe reported this to the Japanese Health 
and Welfare Ministry but not patients or the public. A high 
percentage of a second set of blood samples also tested 
positive for HIV, but Dr. Abe again did not notfy the 
public. As late as 1988, Dr. Abe and other hemophilia 
specialists did not inform patients that they were HIV pos- 
itive, reportedly because they believed that since carative 
therapy for AIDS was lacking, there was no need to inform 
individuals about their HIV status. In 1989, legislation fi- 
nally required notifying patients if they had AIDE (31). 
Factors that had contributed to poor decision making in- 
cluded statements by Japanese hemophilia special.sts in 
1983 that AIDS was not a Japanese problem and in 1985 
that unheated factor VIII products imported from the 
United States were safe and constantly improving in qual- 
ity; another factor was delayed adoption of heat-treated 
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Table 1. Persons with Hemophilia Who Developed HIV 
infection from Transfusion of Contaminated Blood 
Products in Selected Countries* 








Country Persons with Hemophilia 
Who Became Infected, n (%) 

United Kingdom 1700 (32) 

Japan 1800 (45) 

France 2000 (50) 

United States 10 000 (50) 

Canada 800 (55)t 

Denmark 210 (64)+§ 





* Except where otherwise noted, data in the table were obtained from Starr (8). . ; 
t Data obtained from Kondro (9). 

+ Data obtained from Feldman and Bayer (10). 

§ Approximate number. 


products due to concern that this would allow market 
dominance by Baxter Healthcare Corp. (Deerfield, Illi- 
nois). In 2000, Takehiko Kawano, former president of the 
Green Cross Corp. (Osaka, Japan}, and two predecessors 
were sentenced to 16 to 24 months in prison for having 
sold non—heat-treated blood products in 1986 and for not 
recalling these products until 1988 (32-35). Akihito Mat- 
sumura, a former official in the Japanese Ministry of 
Health and Welfare, was indicted in 1996 and ultimately 
found guilty for perpetuating the spread of HIV through 
the blood supply (34). From 1983 to 1985, Japan ac- 
counted for one third of the world’s annual use of plasma 
products, 90% of which were imported from the United 
States (35). 

In Canada, Justice Horace Krever chaired the Com- 
mission of Inquiry on the Blood System, which began 
hearings in February 1994 and released its final report in 
March 1997. The report had four major findings: 1) 
Many blood safety problems resulted from poor coordi- 
nation among organizations responsible for the blood 
system; 2) urgency in the provision of heat-treated factor 
concentrate had been lacking; 3) the 8-month delay be- 
tween the time that the United States had approved an 
HIV ELISA in March 1985 and when Canada approved 
the test in November 1985 had resulted in HIV infec- 
tion in many recipients of blood and blood products 
during this period; and 4) physicians and the general 
population had not been informed about AIDS and 
hepatitis risks (36, 37). Subsequently, the blood supply 
responsibilities of the Canadian Red Cross were elimi- 
nated and a new agency, the Canadian Blood Services, 
was charged with these responsibilities (38-42). 
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Table 2. Individuals Criminally Indicted for Blood-Supply Safety Concerns 














Country Persons Charged 


France Michel Garretta 


Jean-Pierre Allain 


Jacques Roux 
Robert Netter 


Laurent Fabius 
Edmond Hervé 


Georgina Dufoix 


Director and four staff members 
Frank Giesbert and Günter Eckert 


Germany 





Affiliation 


Former head, National Blood Poisoning in 1983-1985 


Transfusion Center 
Former research chief, 
National Blood 
Transfusion Center 
Former director general, 
Health Ministry 
Former director, National 
Health Laboratory 
Former Prime Minister 


Former Secretary of State for 


Health 
Former Minister of Social 
Affairs 
UB Plasma Corp. 
Haemoplas Corp. 





Charge Year of 
Indictment 
1991 
Poisoning in 1983-1985 4991 
Poisoning in 1983-1985 1991 
Poisoning in 1983-1985 1991 


1994 and 1998 
1994 and 1998 


Manslaughter in 1983-1985 
Manslaughter in 1983-1985 


Manslaughter in 1983-1985 1994 and 1998 


Court Decision 


Convicted in 1992 


Convicted in 1992 


Convicted in 1992 
Acquitted in 1992 


Acquitted in 1999 

Convicted in 1999; was 
never sentenced 

Acquitted in 1999 


Switzerland 







Former director, Swiss Red 
Cross 


Alfred Haessig 


Japan Takeshi Abe Former head, government 
AIDS study group and 
chairman, internal 
medicine department of 
Teikyo University, Tokyo 


Takehiko Kawano President, Green Cross Corp. 


Renzo Matsushita Former President, Green 
Cross Corp. 

Tadakazu Suyama Former President, Green 
Cross Corp. 


Akihito Matsumura Former official, Ministry of 


Health and Welfare 





MONETARY COMPENSATION AND CIVIL LITIGATION 
More than 20 countries have established compensa- 
tion programs for persons infected with HIV as a result 
of HIV-contaminated blood products (43, 44). Funds 
have often been given to family members who were re- 
sultantly infected or to surviving family members of de- 
ceased persons who had been infected. To be eligible for 
monetary compensation, persons usually must renounce 
their civil rights to any future action against government 
entities. However, this stipulation has not prevented the 
filing of lawsuits against private institutions. In Canada, 
several suits were won against the Canadian Red Cross, 
which was found to have “failed utterly to provide the 
users of blood and blood products with authoritative, 
accurate and updated information” (45) (Table 3). In 
April 2001, the Canadian Supreme Court found the 
Canadian Red Cross guilty of negligence for failing to 
screen blood donors in the early 1980s, when the na- 
tion’s blood supply became infected with the AIDS vi- 
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Inflicting bodily harm in 1987-1993 1994 Convicted in 1995 
Murder in 1986 and 1987 1995 Convicted in 1997 
Endangering the safety of patients with 1995 Convicted in 1998; 
hemophilia in 1985 and 1986 received a 1-year 
suspended sentence 
Professional negligence leading to 1996 Acquitted in 2001 
death in 1983-1988 
Professional negligence leading to 1996 Convicted in 2000; 
death in 1986-1988 sentenced to prison 
Professional negligence leading to 1996 Convicted in 2000; 
death in 1986-1988 sentenced to prison 
Professional negligence leading to 1996 Convicted in 2000; 
death in 1986-1988 sentenced to prison 
Knowingly perpetuating the spread of 1996 Convicted in 2000; 


HIV infection through the blood 
supply in 1986-1988 


received a 1-year 
suspended sentence 


rus. The Supreme Court upheld a judgment by the On- 
tario court of appeal, which had said that the Red Cross 
failed to exercise a proper standard of care in its collec- 
tion of blood. The ruling stems from three cases brought 
by blood recipients who received blood from the Cana- 
dian Red Cross Society between 1983 and 1985. Two of 
the plaintiffs died of AIDS complications, and the third 
is alive and is HIV positive (46). Armour Pharmaceuti- 
cal Co., which was a division of Rhéne-Poulenc Rorer - 
Pharmaceuticals, Inc. (Paris, France), paid six Canadians 
with hemophilia $1.5 million each after discovery of a 
document indicating that some heat-treated products 
had not been fully deactivated in the mid-1980s (47). In 
Italy in 1998, a civil court ruled that the Ministry of 
Health was responsible for the consequences to patients 
who had received commercially available contaminated 
blood products in the 1980s. The Ministry of Health 
was found to have “omitted its duties of prudence, dil- 
igence, impartiality, and legality” in not recommending 
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viral inactivation treatment for human plasma until 
1985, not withdrawing products that were not subjected 
to this treatment until 1988, and not instituting system- 
atic blood-donor screening until 1994. Overall, 80% of 
the human plasma products sold in I-aly by foreign 
manufacturers in the 1980s were processed without 
proper quality control (48). 

The United States was one of the last developed 
countries to compensate persons with hemophilia. In 
1995, an Institute of Medicine report (5) indicated that 
many organizations shared the blame for compromised 
blood safety in the 1980s, including the Centers for 
Disease Control and Prevention, the Food and Drug 
Administration (FDA), the National Instirutes of 
Health, community blood banks, the American Red 
Cross, blood and plasma collection agencies, blood 
product manufacturers, and groups such as the National 
Hemophilia Foundation (5). The committee also re- 
ported that in 1983 and 1984, blocd banks and frac- 
tionation companies should have initiated surrogate lab- 
oratory testing and should have excluded homosexual 
men from blood donation. In response, Thomas Zuck, a 
former FDA official, indicated that it was difficult to 
make decisions at that time given uncertainty about the 
estimates of risks to the blood supply (6). Before AIDS 
and during the period when hepatitis B had initially 
been a safety problem, policymakers concerned with in- 
ternational blood safety had operated under basic scien- 
tific principles, which held that policies were changea 
only after definitive results from empirical studies had 


been reported. There also was an international sense of 
obligation to voluntary donors and a reluctance to in- 
clude questions about potential high-risk behaviors 
given the uncertainty about whether these behaviors 
caused AIDS. As a result of civil lawsuits, HIV-infected 
transfusion recipients have received an unascertainable 
amount of awards and financial settlements. Fraction- 
ation companies subsequently completed a financial set- 
tlement with the Committee of Ten Thousand—a 
group of 10 000 HIV-infected persons with hemophilia 
who had lobbied for the Institute of Medicine report. 
This settlement authorized payments of $100 000 to 
HIV-infected persons with hemophilia and to persons 
they had infected (49). In 1998, after years of lobbying 
by hemophilia organizations, Congress passed the Ricky 
Ray Hemophilia Relief Fund Act, which authorized 
$750 million to support payments to persons with he- 
mophilia who had received HIV-infected clotting con- 
centrate. Over $650 million has been appropriated by 
the Congress for the fund, and more than $205 million 
in compassionate payments has been committed (50). 


MAINTAINING A SAFE BLOOD SuppPLy 

Steps were taken to ensure the safety of the U.S. 
blood supply during the first two decades of the AIDS 
epidemic. Early improvements were cost-effective, in- 
cluding universal adoption of HIV antibody testing 
(cost, $3600 per quality-adjusted life-year saved) and 
alanine aminotransferase and hepatitis C virus (HCV) 
testing (which were cost-saving) (51). Recent interven- 


Table 3. Compensation Schemes from Seven Countries for Persons Infected with HIV from Blood or Blood Products* 








One-Time Compensation 











Country Annual Compensa-ion 
Amount How Funded Amount How Funded 
United States - $100 000 Out-of-court settlement with plasma 
fractionators plus government fund 
Germany $10 656 for HIV Government trust fund - 
$21 324 for AIDS Government trust fund 
France ~- $263 204 Government fund 
$87 735 at the time of AIDS Government fund 
diagnosis 
Canada $22 096 Government fund $16 204 Government fund 
$176 640+ Government fund 
Switzerland $12 216 for AIDS Government, plasma fractionators, $84 838 (maximum amount) Swiss Red Cross 
and Swiss Red Cross 
italy To be determined - To be determined - 
Japan - $450 000 Settlement with the Ministry of Health and 
Welfare and plasma fractionators 
eee 





* Compensation figures are expressed in 1998 U.S. dollars. 





+ For Canadians who contracted HIV from parents or partners originally infected through HIV-infected blood transfusions. 
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Table 4. Crude and Adjusted Incidence of 
Seroconversion Associated with Each of Four 
Major Bloodborne Viruses* 










Crude Incidence Adjusted Incidence per 


per 100 000 100 000 persor-years 
person-years (95% Cht 
HIV 4.01 3.37 (2.22-4.76) 
Human T-cell leukemia 1.09 1.12 (0.51-1.98) 
Hepatitis C 4.84 4,32 (2.35-6.87) 
Hepatitis B 9.54 9.80 (6.74—-13.42) 


* Adapted from reference 52, 

t Adjustments to crude incidence rates accounted for seroconverters whose last 
donation before the one in which antibodies were detected could not 3e used— 
because it tested positive for another marker, such as elevated alanine arninotrans- 
ferase levels, or because of confidential unit exclusion. 


tions have been less cost-effective and more controver- 
sial. In 1996, the FDA approved an HIV P24 antigen 
assay (at a cost of $2 million per quality-adjusted life- 
year saved). Of 6 million donations tested in 1996, two 
were P24 antigen—positive but HIV antibody—negative. 
There is a controversial move towards universal leukore- 
duction of all nonleukocyte transfusion blood compo- 
nents, which is estimated to cost $600 million annually. 
This change may not prevent transmission of any virus, 
except cytomegalovirus, a common infection thet poses 
a risk only to some immunocompromised patients. 

In 1999 and 2000, more than 90% of the U.S. 
blood supply underwent nucleic acid amplification test- 
ing. During this testing, 16.3 million donations were 
evaluated for HCV RNA and 12.6 million were evalu- 
ated for HIV RNA. This testing detected 62 dcnations 
that were HCV RNA positive but serologically negative. 
Four donations were HIV RNA positive but serologi- 
cally negative. Only one blood component that tested 
positive for HCV was transfused (52). Red blood cells 
have not been quarantined nationwide until such test 
results are known, seemingly because some shelf supplies 
have been insufficient to allow an additional 2 to 3 days 
of quarantine (53). Overall, testing of the blood supply 
costs $25 to $35 per unit, accounting for 13% to 20% 
of the total retail charge. In addition, recent blcod-sup- 
ply shortages have led to delays of surgeries; some blood 
centers have less than a 1-day supply of type O blood 
(54). Today, the rates of seroconversion among blood 
donors are 1 to 4 per 100 000 person-years for HIV, 
human T-cell leukemia virus, and HCV (Table 4) (55). 
Plasma concentrates are also very safe; all are heat 
treated, and some are exposed to solvent detergents 
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(cost, $300 000 per quality-adjusted life-year saved) 
(51). 

Because of concern over Creutzfeld—Jakob disease 
transmission, the FDA published a guidance in Novem- 
ber 1999 recommending deferral of blood and plasma 
donors who had visited the United Kingdom for 6 
months or longer between 1980 and 1996, a policy that 
eliminates 2.2% of otherwise qualified blood donors 
(56). The Transmissible Spongiform Encephalopathies 
Advisory Committee to the FDA published interim rec- 
ommendations in August 2001 supporting deferral in 
2001 of donors of all blood and blood components who 
had lived in the United Kingdom for 3 months or 
longer between 1980 and 1986 or who had lived 5 years 
or longer in France between 1980 and the present. The 
interim recommendations also supported deferral after 
October 2002 of blood donors, but not plasma donors, 
who had lived in Europe for 5 years or more between 
1980 and the present (56). 

Organizational changes and improvements in blood 
products oversight have occurred in the United States 
over the past 15 years. A centralized Blood Safety Com- 
mittee and additional blood surveillance centers were 
authorized, and the FDA Blood Products Advisory 
Committee was advised to consider safety and efficacy, 
but not cost-effectiveness, in its decision making. Large 
organizations—including the New York Blood Center; 
the Red Cross in Los Angeles, California; United Blood 
Services in Tucson, Arizona; and two plasma-product 
companies, Centeon, LLC (originally a joint venture be- 
tween Rhéne-Poulenc Rorer, Inc., and Hoechst AG; 
now known as Aventis Behring, LLC; King of Prussia, 
Pennsylvania), and Alpha Therapeutic Corp. (formerly a 
U.S. subsidiary of Green Cross Corp., Osaka, Japan)— 
were issued federal consent decrees and have recalled 
blood products. 

Policy changes have also been adopted in other 
countries. French transfusion centers are now controlled 
by a Transfusion Agency, which reports directly to the 
Minister of Health. Japan no longer imports factor VIII 
but still imports albumin and gammaglobulin. In 1998, 
a smaller pharmaceutical company, Yoshitomi Pharma- 
ceutical Industries Ltd. (Osaka, Japan), took over Green 
Cross Corp. (55). The United Kingdom centralized its 
blood industry and completed work on a fractionation 
facility that provides almost 75% of the country’s blood 
product. Many blood-supply policies in the United 
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Kingdom have been based on concerns about the prion- 
caused illnesses bovine spongiform encephalopathy and 
new-variant Creutzfeld—Jakob disease. Bovine spongi- 
form encephalopathy contamination has affected almost 
180 000 British cattle and 230 to 540 total cattle in 
Ireland, Portugal, Switzerland, and France (57, 58). 
Cases of new-variant Creutzfeld—Jakob disease have oc- 
curred in 88 persons in United Kingdom, 1 person in 
France, and 1 in Ireland, and a maximum epidemic size 
of 500000 has been estimated. While new-variant 
Creutzfeld~Jakob disease has not been identified from 
recipients of blood from donors who eventually devel- 
oped clinical Creutzfeld—Jakob disease. no diagnostic 
tests can screen for Creutzfeld—Jakob disease in the 
blood supply, and bovine spongiform encephalopathy 
theoretically can be transmitted through blood transfu- 
sions from persons who have eaten contaminated beef 
(59, 60). The British government has destroyed pooled 
plasma products from British blood donors; instead, 
Britain now uses pooled plasma products imported from 
the United States and has adopted a policy of universal 
leukoreduction of all other blood products from British 
donors. These blood-supply policies cost $165 million 
annually-—half of the National Blood Service budget— 
and have adverse funding implications for other areas of 
the National Health Service. 


DEVELOPING COUNTRIES 

Blood safety continues to be a concern for develop- 
ing countries, as up to 45% of donations in these coun- 
tries are unscreened for HIV, HCV, or hepatitis B virus, 
and such donations account for hundrecs of thousands 
of infections (61). A Red Cross Society blood bank in 
Bombay was closed in 1995 for supp!ying HIV-infected 
blood to hospitals between 1992 and. 1994. Almost 9% 
of the 2574 cases of AIDS in India reported by 1996 
were from transfusion recipients of HIV-infected blood 
or blood products, and 95% of the blood supply was 
estimated to be unsafe (62, 63). The government under- 
took extensive measures to improve blood safety, such as 
making HIV screening mandatory at all blood banks, 
banning professional blood donations, establishing Na- 
tional and State Blood Transfusion Councils to oversee 
all aspects of the blood safety program, and launching a 
program to modernize and strengthen the management 
of blood banks (63). Nonetheless, significant problems 
persist. The 3-year-old order by India’s Supreme Court 
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banning professional blood donations has worsened 
blood shortages and raised the cost of blood in the un- 
derground marker. India’s requirement of blood is esti- 
mated at 7.5 million units annually, while currently only 
4 million units per year are collected. Blood screening 
practices continue to be poor. A survey of blood bank 
directors done in 2000 found that while 87% of respon- 
dents screened blood for hepatitis B virus and 95% for 
HIV, only 6% screened for HCV (64). 

India plans to phase out paid donors, who have 
provided half of India’s blood supply, and to revamp its 
1400 blood banks, which are inadequately supplied 
(65). In Pakistan, a Red Cross consultant reported in- 
frequent HIV testing of donated blood. In many parts 
of Southeast Asia, there is a market for blood donors 
(66). In 1990, 1 in 2644 blood donations in Thailand 
came from donors in the window period between HIV 
infection of such donors and the time when their viral 
levels are first detectable (67). That number has de- 
creased, but levels of HIV infection in Thai donors are 
still high. In Vietnam, the director of the Central Hae- 
motology and Blood Transfusion Institute announced 
in 1997 that 100 persons contracted HIV infection 
through blood transfusions. Paid professionals made up 
80% of the blood donors in Vietnam, and. although all 
blood was screened for HIV, professional donors had 
high rates of donations in the HIV window period (68). 
In the late 1990s, Ethiopia received screening equipment 
but lacked trained staff to operate such equipment (69). 

China faces one of the most severe HIV-related 
blood-supply problems today. In the 1980s, paid blood 
donors with HIV infection introduced the virus into 
China. Because Chinese culture considers blood sacred, 
donors, who earn about $250 for donations of 1 to 2 
units, have been the primary source of blood in China 
for several decades. In 1993, the demand for blood ex- 
panded as the Health Minister at that time, Chen Ming- 
zhan, approved a plan to export blood products. Mid- 
dlemen, called “blood heads,” purchased blood from 
farmers and sold the blood to hospitals, blood banks, 
and blood-product suppliers. In 1994, tests of units of 
blood from Guan County, near Beijing, provided the 
first evidence that HIV-infected persons were donating 
blood. In 1995 and 1998, the National People’s Con- 
gress passed laws to stop the selling of blood and to 
re-establish a voluntary donation system to improve 
blood supply safety (70). Despite these laws, paid do- 
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nors continue to supply 60% of the country’s blood 
donations (71). Testing of the blood supply for HIV, 
although mandated, has been infrequent. Moreover, the 
donation process often results in HIV infection through 
re-use of needles, mixing of blood products while ob- 
taining plasma from several donors simultaneously, and 
reinfusion of HIV-infected blood to donors in an effort 
to reduce the time between donations. Hundreds of 
thousands of the 600000 HIV-infected persons in 
China are believed to have been infected through unsafe 
blood-donation practices (70, 71). 


CONCLUSIONS 

Up to 10% of HIV-infected persons in developing 
countries were infected by virally contaminated blood or 
blood products. In developed countries, lessons learned 
from the AIDS crisis have led to implementation of 
many viral-inactivation policies and technologies that 
suggest a “zero tolerance” approach to maintaining 
blood supply safety. Fear of future litigation may be 
influencing policymakers in some countries. However, 
discussing a new technology without considering cost— 
. benefit factors or cost-effectiveness may also be problem- 
atic. In a world of limited resources, implementing 
costly but not highly cost-effective procedures or policies 
may result in constraints in other areas and loss of pre- 
viously realized benefits to a greater number of persons. 
There is at times a tension between societal and personal 
viewpoints about risks and benefits of medical proce- 
dures. This tension cannot be resolved by implementing 
all available new technologies when the cost is high com- 
pared with the potential benefit. Only rational policy 
backed by scientific evidence is likely to achieve the greatest 
good for the greatest number of persons in a society. 
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Congenital adrenal hyperplasia describes a group of inherited au- 
tosomal recessive disorders characterized by an enzymatic defect 
in cortisol biosynthesis, compensatory increases in corticotropin 
secretion, and adrenocortical hyperplasia. 21-Hydroxylase defi- 
ciency is responsible for more than 95% of cases and is one of 
the most common known autosomal recessive disorders. The clas- 
sic or severe type presents in the newborn period or early child- 
hood with virilization and adrenal insufficiency, with or without 
salt toss; the mild or nonclassic form presents in late childhood or 
early adulthood with mild hyperandrogenism and is an important 
cause of masculinization and infertility in women. This wide range 
of phenotypic expression is mostly explained by genetic variation, 
although genotype-phenotype discrepancies have been described. 
Reproductive, metabolic, and other comorbid conditions, in- 
cluding risk for tumors, are currently under investigation in both 
forms of the disease. A high proportion of patients with adrenal 
incidentalomas may be homozygous or heterozygous for 21-hy- 
droxylase deficiency. Women with congenital adrenal hyperplasia 
often develop the polycystic ovary syndrome. Ectopic adrenal rest 
tissue is often found in the testes of men with congenital adrenal 

` hyperplasia; characteristic clinical and radiologic findings help dif- 
ferentiate this tissue from other tumors. Levels of corticotropin- 
releasing hormone are elevated in patients with depression and 


r. Deborah P. Merke (Warren Grant Magnuson 

Clinical Center, National Institutes of Health 
[NIH], Bethesda, Maryland): Congenital adrenal hyper- 
plasia due to 21-hydroxylase deficiency is one of the 
most common known autosomal recessive disorders (1). 
In this condition, impaired cortisol production leads to 
a lack of negative glucocorticoid feedback on the pitu- 
itary, hypothalamus, and suprahypothalamic centers, re- 
sulting in an increase in corticotropin, a buildup of cor- 
tisol precursors, and androgen excess (Figure 1). The 
carrier frequency of the classic or severe form of 21- 
hydroxylase deficiency is approximately 1 in 60 persons 
(2). The carrier frequency of the nonclassic or mild form 
ranges from 1 in 5 to 1 in 50 persons, depending on 
ethnicity (3); it is most common in Hispanic and Ash- 
kenazi Jewish populations. Because congenital adrenal 


anxiety and are expected to be elevated in patients with congen- 
ital adrenal hyperplasia; it is unknown whether patients with 21- 
hydroxylase deficiency have an increased incidence of these psy- 
chiatric disorders. Abnormalities in both the structure and function 
of the adrenal medulla have been shown in patients with classic 
congenital adrenal hyperplasia, and the degree of adrenomedullary 
impairment may be a biomarker of disease severity. 

The 21-hydroxylase—deficient mouse has provided a useful 
model with which to examine disease mechanisms and test new 
therapeutic interventions in classic disease, including gene ther- 
apy. Treatment of this condition is intended to reduce excessive 
corticotropin secretion and replace both glucocorticoids and min- 
eralocorticoids. However, clinical management is often compli- 
cated by inadequately treated hyperandrogenism, iatrogenic hy- 
percortisolism, or both. New treatment approaches currently under 
investigation include combination therapy to block androgen ac- 
tion and inhibit estrogen production, and bilateral adrenalectomy 
in the most severely affected patients. Other approaches, which 
are in a preclinical stage of investigation, include treatment with a 
corticotropin-releasing hormone antagonist and gene therapy. 
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hyperplasia has a high frequency, a variable presentation 
in children and adults, and potential complications, a 
thorough understanding of the disorder is of great im- 
portance to clinicians working in internal medicine, re- 
productive medicine, and. pediatrics. 

The classic form of congenital adrenal hyperplasia 
presents in infancy and early childhood as signs and 
symptoms of virilization with or without adrenal insuf- 
ficiency. It is subcategorized as salt-losing or non-salt- 
losing, reflecting the degree of mineralocorticoid defi- 
ciency (4). In the early 1950s, cortisone therapy was 
found to be effective in treating adrenal insufficiency 
and excess androgen production in patients with con- 
genital adrenal hyperplasia (5). Since the discovery of 
cortisone therapy and the addition of mineralocorticoid 
supplementation, the morbidity and mortality of pa- 
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tients with classic disease have markedly decreased, and 
these patients now have a long life span. Thus, long- 
term consequences of current treatments are an impor- 
tant consideration. 

The 21-hydroxylase—deficient mouse, which was 
described in a Japanese study by Shiroishi and coworkers 
(6), has been a useful model for gaining new insights 
into the pathophysiology of the disease in humans and 
for developing new therapeutic strategies. The mouse 
model revealed an abnormal hypothalamic—pituitary— 
adrenal feedback mechanism (7), alterations in the 
structure and function of the adrenal medulla (8), and a 
good response to gene therapy (9). Further exploration 
of the disease process in this animal model is an essential 
aspect of the bench-to-bedside research approach to 
improving the human condition. 

Abnormalities in both the structure and function of 
the adrenal medulla have been shown in patients with 
classic-congenital adrenal hyperplasia (10). This finding 
may explain why some children with the severe form of 
21-hydroxylase deficiency are prone to adrenal crises, 
hypoglycemia, and cardiovascular collapse in response to 
febrile illnesses or other stressful circumstances, despite 
adequate glucocorticoid replacement. 

There are many unresolved clinical problems in the 
management of classic 21-hydroxylase deficiency in both 
males and females. Among the mos: critical are inade- 
quate response to glucocorticoid and mineralocorticoid 
replacement therapy, iatrogenic Cushing syndrome (11), 
adult short stature (12, 13), and oligo-amenorrhea and 
infertility in women (14, 15). The new treatment ap- 
proaches to classic congenital adrenal hyperplasia repre- 
sent potential solutions to these unresolved issues. In a 
long-term randomized clinical trial, the NIH is testing a 
new treatment regimen consisting of reduced hydrocor- 
tisone dose, an antiandrogen, and an aromatase inhibi- 
tor (16, 17). Bilateral adrenalectomy is being performed 
in selected cases (18). Future therapies include a new 
class of drug called corticotropin-releasing hormone 
antagonists (19) and possibly gene therapy (9). 

_ Nonclassic congenital adrenal hyperplasia, the mild 
form of the disease, is a common cause of hyperandrog- 
enism in women. Although the same gene is involved in 
both the severe and mild forms, genetic mutations typ- 
ically associated with the mild form of the disease only 
partially impair 21-hydroxylase activity. Thus, the pa- 
tient with nonclassic congenital adrenal hyperplasia is in 
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Figure 1. Congenital adrenal hyperplasia (CAH) due to 
21-hydroxylase deficiency. 
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In a person with normal adrenal function (/ef), the adrenal gland pro- 
duces both cortisol and androgen. The hypothalamic-pituitary-adrenal 
axis is controlled by negative feedback. In the untreated patient with 
CAH (middle), a block in cortisol biosynthesis leads to a buildup of 
cortisol precursors and lack of negative feedback. Corticotropin (ACTH) 
is oversecreted, and adrenal hyperplasia occurs. The combination of ac- 
cumulated cortisol precursors and increased ACTH results in massive 
androgen production. In the treated patient with CAH (right), exoge- 
nous hydrocortisone replacement reduces androgen production. Supra- 
physiologic doses of hydrocortisone are often necessary to adequately 
suppress androgen production. CRH = corticotropin-releasing hormone. 


a fully compensated state; she does not have cortisol 
deficiency but rather manifestations of hyperandrog- 
enism, usually later in childhood, around puberty, or in 
early adulthood (20, 21). Nonclassic congenital adrenal 
hyperplasia is an important consideration in the differ- 
ential diagnosis of female patients with symptoms or 
signs of hyperandrogenism, such as severe cystic acne, 
hirsutism, male pattern baldness, oligo-amenorrhea, or 
infertility. Nonclassic 21-hydroxylase deficiency, espe- 
cially when it exists in conjunction with hyperinsulin- 
emia, often results in the polycystic ovary syndrome, 
with its characteristic reproductive and metabolic’ co- 
morbid conditions. Recognition of this disorder is cru- 
cial for family planning and management in women 
with hyperandrogenism. Men with nonclassic congenital 
adrenal hyperplasia are usually asymptomatic but may 
also present with early puberty or testicular adrenal rests. 

Another recognized comorbid condition associated 
with congenital adrenal hyperplasia is activation of ec- 
topic adrenal tissue resulting in adrenal rest tumors (22). 
These tumors are most commonly found in the testes of 
men with classic or nonclassic congenital adrenal hyper- 
plasia and often result in oligo-azoospermia and infertil- 
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ity (23). New advances in the diagnostic evaluation and 
management of these tumors are presented in this paper. 


GENETICS 

The gene for 21-hydroxylase lies on chromocome 6 
within the HLA locus of the major histocompztibility 
system; thus, 21-hydroxylase deficiency is an HLA- 
linked disorder (24). Two homologous genes result from 
ancestral duplication. CYP21B is the active gene; 
CYP21A is an inactive pseudogene. 

The location of the CYP21B gene makes it vulner- 
able to relatively large genomic DNA exchanges with its 
homologous gene, CYP21A. The proximity ct these 
genes and their location within the HLA region. which 
has a high rate of recombination, facilitate such ex- 
changes. Therefore, the 21-hydroxylase locus stows an 
unusual degree of variability between individu_ts (25, 
26). 21-Hydroxylase deficiency is unique becau_e most 
mutations result from the transfer of sequences Letween 
pseudogenes and active genes (27). When delz=terious 
sequences that normally present in the pseudogene are 
transferred to the active gene, they render the gene in- 
capable of encoding a normal enzyme. The temm gene 
conversion is used to denote the transfer of sequences 
between homologous genes; however, the mechanism is 
poorly understood. 


Specific mutations typically correspond to the three 
types of 21-hydroxylase deficiency: salt-losing, non—salt- 
losing (simple virilizing), and nonclassic congenital ad- 
renal hyperplasia (Figure 2). In vitro studies have shown 
that mutations resulting in complete inactivation of 21- 
hydroxylase activity are associated with the salt-losing 
phenotype, those that reduce 21-hydroxylase activity to 
approximately 2% are associated with the non-—salt- 
losing phenotype, and those that reduce 21-hydroxylase 
activity to 10% to 75% are associated with the nonclas- 
sic phenotype (28, 29) (Figure 2). Most patients are 
compound heterozygotes, and the severity of the disease 
is determined by the activity of the less severely affected 
allele. 

The degree of functional impairment predicted by 
individual mutations usually corresponds to the clinical 
severity observed in a given patient. However, genotype 
does not always accurately predict phenotype. This dis- 
parity between genotype and phenotype may be due to 
androgen sensitivity or to other genes that cause differ- 
ences in steroid metabolism and homeostasis. 


ANIMAL MODEL FoR 21-HYDROXYLASE DEFICIENCY 
Dr. Stefan R. Bornstein (Pediatric and Reproduc- 


tive Endocrinology Branch, National Institute of Child 
Health and Human Development [NICHD], NIH): In 


Figure 2. The 10 most common genetic mutation: found in 21-hydroxylase deficiency. 
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The location and nature of each microconversion and the exp <ted clinical phenotype (salt-losing [SZ], non—salt-losing [NSZ], and nonclassic congenital 
adrenal hyperplasia [NC]) are shown. The 10 exons and 9 incrons of CYP2JB are drawn to scale. Arg = arginine; Asn = asparagine; Asp = aspartate; 
Glu = glutamate; Ile = isoleucine; Leu = leucine; Lys = lysne; Met = methionine; Pro = proline; Trp = tryptophan; Val = valine. 
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Figure 3. The 21-hydroxylase—deficient mouse. 
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Top. Steroidogenic acute regulatory protein |StAF) expression is in- 
creased in the adrenal glands of mice with 21-Fydroxylase deficiency, as 
compared with wild-type animals. Quantitative steroidogenic acute reg- 
ulatory protein was determined by TaqMan PCR Core Reagents Kit 
(Applied Biosystems, Foster City, California) (7 = 4 adrenal glands; 
P< 0.05). Amounts of RNA were calculated with relative standard 
curves for both steroidogenic acute regulatory protein and 18S. The 
amount of messenger RNA was corrected by division by the amount of 
18S RNA in each sample. Middle. Electromicrograph showing cate- 
cholamine-storing secretory vesicles in chromaffin cells of control ani- 
mals (size range, 50 to 450 nm). Bottom. Electromicrograph of chro- 
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the mouse, the 21-hydroxylase gene also lies within the 
major histocompatibility locus (30). Mice with sponta- 
neous 21-hydroxylase deficiency have a deletion of the 
21-hydroxylase gene (6, 7, 31). 21-Hydroxylase activity 
is completely absent in newborn mice homozygous for 
this deletion, and this absence is lethal in the early post- 
natal stage. 

The deficiency of glucocorticoids results in adreno- 
cortical hyperplasia and plasma accumulation of precur- 
sor steroids in both mice and humans with congenital 
adrenal hyperplasia. In mice, which normally lack adre- 
nal 17-a-hydroxylase, the enzymatic blockade results 
mainly in accumulation of progesterone. Most of the 
affected mice, if not treated with glucocorticoids and 
mineralocorticoids, die within 1 week (6, 7, 31). Al- 
though the disease state of the 21-hydroxylase— deficient 
mouse is not completely comparable to human congen- 
ital adrenal hyperplasia, it has provided a useful model 
with which to examine molecular and cellular mecha- 
nisms of the disease and test new therapeutic interven- 
tions. 

The adrenal glands of affected mice demonstrate a 
significant increase in expression of messenger RNA of 
steroidogenic acute regulatory protein (Figure 3), which 
is the rate-limiting step for steroidogenesis (32). Corti- 
cotropin regulates the expression of this protein, and the 
increase of messenger RNA reflects impaired negative 
feedback with increased corticotropin production. 
Moreover, one study showed that prenatal dexametha- 
sone treatment (0.5 to 2 g/d) failed to adequately sup- 
press fetal adrenal hormones in mice, suggesting hyper- 
activity of the hypothalamic—pituitary corticotroph axis 
and insensitivity to glucocorticoid feedback inhibition 
(7). Intrauterine glucocorticoid deficiency may affect the 
sensitivity of feedback inhibition postnatally, thus blunt- 
ing the central effects of treatment. 

The animal model allowed a detailed analysis of 
morphologic changes of the adrenal glands in the setting 
of 21-hydroxylase deficiency (7, 8, 31). The adrenal cor- 
tex of mutant mice was markedly enlarged with adreno- 
cortical cell hyperplasia and incomplete migration of 
chromaffin cells in the center of the gland. In addition, 





maffin cells. Secretory granules are markedly reduced in chromaffin cells 
of 21-hydroxylase—deficient mice. The remaining granules are predomi- 
nantly electron-dense, norepinephrine-containing vesicles, lying in large 
lucent vacuoles (arrows). For parts B and C, stain is uranyl acetate and 
lead citrate, and magnification is X 15 000. MIT = mitochondria. 
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Figure 4. Patients with salt-losing 21-hydroxylase 
deficiency. 


secretory vesicles were depleted and adrenal catechol- 
amine levels were reduced in chromaffin cells (Figure 3, 
— middle) (8). Apparently, the sympathoadrenomedullary 





system, as well as the adrenal cortex, is affected in the 
21-hydroxylase—deficient mouse. 

In chromaffin cells, expression of phenylethanol- 
amine-/V-methyltransferase, the enzyme that converts 
norepinephrine to epinephrine, is stimulated by glu- 
cocorticoids (33-37). In concordance with this, epi- 





nephrine deficiency was reported in children with hypo- 
corticotropic hypopituitarism (38). Therefore, the 
absence of normal secretion of adrenocortical corticoste- 
rone is probably responsible for the impaired production 
of adrenal catecholamines in mice with 21-hydroxylase 
deficiency. However, exogenous replacement of glu- 
cocorticoid did not restore chromaffin cell function in 
7-day-old mice. This supports the finding of reduced 
epinephrine levels in patients with Addison disease who 
are given adequate hydrocortisone replacement (39). 

On the basis of these findings in mice with 21- 
hydroxylase deficiency, we investigated adrenomedullary 
function in humans with congenital adrenal hyperplasia 
and found a similarly severe impairment of both the 
structure and function of the adrenal medulla (10). This 
finding may have important clinical implications for the 
cardiovascular fragility that is often characteristic of such 
patients. 

Mice with 21-hydroxylase deficiency have also 
proven useful in testing novel therapeutic strategies. In a 
model for genetic treatment of the disease in humans, a 
recombinant DNA fragment containing the murine 
genomic gene for 21-hydroxylase was successfully intro- 
duced into the adrenal glands of mutant mice (40). Al- 
though only 15% of newborns were typically rescued by 
synthetic steroid therapy, the efficiency of rescue was 
increased to 80% with the use of gene therapy (40). 

We recently replaced the defective enzyme in the 
adrenal glands of the mouse model using an adenoviral 
vector encoding the genomic sequence of the human 


The treatment outcome in classic congenital adrenal hyperplasia is often 
suboptimal because of incomplete suppression of hyperandrogenism 
(top), treatment-induced hypercortisolism (bottom), or both. At 16 years 
of age, a female patient with salt-losing 21-hydroxylase deficiency due to 
undertreatment with glucocorticoid and elevated androgen levels had 
hirsutism, acne, amenorrhea, and hyperpigmentation (op). Increased 
glucocorticoid treatment resulted in weight gain with cushingoid features 
and short stature in a male patient with classic 21-hydroxylase deficiency 


(bottom). 
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CYP21 gene (AdCYP21) (9). In homozygous 21-hy- 
droxylase—deficient mice, intra-adrenal injections of 
AdCYP21 allowed expression of human CYP2/ messen- 
ger RNA and 21-hydroxylase activity in the adrenal 
gland, as well as restored adrenal zonae, mitochondrial 
ultrastructure, and plasma corticosterone levels (9). Fur- 
thermore, adrenal gene transfer of the CYP2/ gene also 
corrected the abnormalities of the adrenal medulla; cat- 
echolamine secretory granules were restored (umpub- 
lished observation). The adenoviral vectors induced al- 
most no inflammatory response in the adrenal glands, 
suggesting that high local glucocorticoid concentration 
suppresses the immune response caused by these vectors 
in other tissues. The adrenal gland may therefore be an 
ideal site for gene therapy, an observation that has been 
made elsewhere (41). 

The adrenal cortex and medulla have a close func- 
tional relationship (42-47). Animal models with de- 
fined defects in the adrenal gland provide valuable and 
novel insights into the development, cross-talk, and 
functioning of the stress system and allow the testing of 
new therapeutic strategies (48). Unlike in exogenous 
hormone replacement therapy, adrenal gene transfer 
corrects the gene defect in 21-hydroxylase deficiency 
and thereby corrects abnormalities in both endocrine 
limbs of the stress system (9). Development of novel 
viral vectors (most likely retroviral vectors that allow 
stable long-term integration) with adrenal-specific pro- 
moters will be required to improve the efficiency and 
duration of gene transfer in the adrenal gland. With 
these advances, gene therapy may become a feasible op- 
tion for treatment of congenital adrenal hyperplasia. 


Classic 21-HyDROxyYLASE DEFICIENCY 

Dr. Deborah P. Merke: Defects in the 21-hydroxy- 
lase gene, which significantly impair or even eliminate 
21-hydroxylase activity, result in classic congenital adre- 
nal hyperplasia, the most severe form of the disease. 
Females with classic congenital adrenal hyperplasia typ- 
ically present at birth with ambiguous genitalia because 
of exposure to high levels of androgens in utero. Occa- 
sionally, genital ambiguity can be profound enough to 
cause incorrect sex assignment at birth. The age at diag- 
nosis in males varies according to the severity of miner- 
alocorticoid deficiency or salt loss. Males with salt loss 
typically present at 7 to 14 days of life with vomiting, 
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Figure 5. An investigational approach to the treatment 
of classic congenital adrenal hyperplasia. 
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Fludrocortisone is given in the usual manner. The hydrocortisone dose is 
reduced to physiologic levels, resulting in elevated androgen production. 
An antiandrogen agent is administered to block the effect of the elevated 
androgen levels, and an inhibitor of androgen-to-estrogen conversion is 
given to block conversion of the increased amount of androgen to estrogen. 


weight loss, lethargy, hyponatremia, and hyperkalemia. 
Males without salt loss present with precocious puberty, 
characterized by pubic hair and accelerated growth at 2 
to 4 years of age (4). 

A markedly elevated 17-hydroxyprogesterone level 
(>242.4 nmol/L [normal value < 8.9 nmol/L]) is a di- 
agnostic indicator of classic 21-hydroxylase deficiency 
(28). A corticotropin stimulation test is unnecessary be- 
cause random, unstimulated levels are markedly ele- 
vated. Typically, patients with salt loss have higher 17- 
hydroxyprogesterone levels than those without salt loss. 
Genetic analysis is also available and is often used for 
prenatal testing by chorionic villous sampling (49). 

Treatment of classic congenital adrenal hyperplasia 
is intended to reduce excessive corticotropin secretion 
and replace both glucocorticoid and mineralocorticoid 
hormones. Glucocorticoid replacement in children is 
usually accomplished with oral hydrocortisone. In some 
patients with classic 21-hydroxylase deficiency, satisfac- 
tory control of androgens can be achieved with 12 to 15 
mg/m” of hydrocortisone per day; however, higher doses 
are often needed to adequately reduce androgen produc- 
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tion (50). Because of the well-known risks of excessive 
glucocorticoid use, we are reluctant to exceed 25 mg/m? 
per day. Longer-acting glucocorticoids, such as pred- 
nisone (5 to 7.5 mg/d, divided into two doses) and 
dexamethasone (0.25 to 0.4 mg at bedtime), may be 
used in adults but are avoided in children because they 
may suppress growth. 

Mineralocorticoid replacement is accomplished 
with fludrocortisone. We encourage patients to use salt 
freely to satisfy salt cravings and adjust mineralocorti- 
coid dose to maintain a normal plasma renin activity for 
the level of salt intake. A typical oral dose of fudrocor- 
tisone ranges from 100 to 200 g/d; rarely, a patient 
may require a higher dose. The dose of fludrocortisone 
is relatively independent of body size from childhood to 
adulthood. Insufficient replacement with flucrocorti- 
sone results in hypovolemic stimulus of corticotropin. 
Many patients with non-salt-losing disease have ele- 
vated plasma renin activity. Therefore, fludrocortisone 
therapy in such patients allows management with lower 
doses of glucocorticoid (50). 

At physiologic doses, hydrocortisone prevents adre- 
nal insufficiency but does not suppress corticotrepin and 
androgen production. Higher doses of hydrocortisone 
are necessary to adequately suppress androgems (50). 
Clinical management of classic congenital adrenal hy- 
perplasia is often a difficult balancing act between two 
undesirable states: hyperandrogenism and hypercorti- 
solism (Figure 4). The signs of hypercortisolism are 
characteristic of iatrogenic Cushing syndrome: obesity, 
short stature, osteoporosis, carbohydrate intolerance, 
and dyslipidemia. The symptoms and signs of hyperan- 
drogenism include virilization of females, precocious vir- 
ilization of males, early puberty, and adult short stature 
in both sexes, 


New Treatment Approaches 
Androgen Antagonism 

Androgen antagonist approaches are designed to op- 
timize hormonal control and adult outcome in patients 
with classic congenital adrenal hyperplasia. These goals 
entail controlling the effect of excess adrenal androgen 
and reducing glucocorticoid dose. At the NIH, a long- 
term randomized study is evaluating a new treatment 
approach (17). Instead of using high-dose hydrocorti- 
sone to suppress androgens, we use lower doses of hy- 
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drocortisone and allow levels of corticotropin and an- 
drogens to remain mildly elevated. We then antagonize 
the effects of androgens with an androgen-receptor an- 
tagonist (Hutamide) and block the conversion of andro- 
gen to estrogen with testolactone, an aromatase inhibitor 
(Figure 5). Blocking estrogen production is important 
because estrogens advance bone age and induce early 
puberty. 

In this NIH study, half of the participating children 
received reduced doses of hydrocortisone and appropri- 
ate doses of fludrocortisone, as well as flutamide and 
testolactone; the other half received conventional doses 
of hydrocortisone and fludrocortisone. On average, chil- 
dren in the investigational group received half the dos- 
age of hydrocortisone compared with the children in the 
control group (mean dosage [*SD], 8.6 + 0.6 vs. 
13.3 + 0.6 mg/m? per day) (17). As expected, after 2 
years of therapy, we found significantly higher levels of 
17-hydroxyprogesterone, androstenedione, and testos- 
terone in the investigational group than in the control 
group (17). Despite these elevated hormone levels, how- 
ever, children receiving the new treatment regimen had 
normalized growth velocity and bone maturation. Thus, 
this new regimen represents a promising new treatment 
approach for children with classic 21-hydroxylase defi- 
ciency. 


Bilateral Adrenalectomy 

Bilateral adrenalectomy has been proposed recently 
as a surgical treatment option for severe classic congen- 
ital adrenal hyperplasia (18, 51). To date, five such op- 
erations have been reported (52-56); all were done in 
difficult-to-control cases, and one was performed lapa- 
roscopically (51, 54). The argument for adrenalectomy 
is that concern about progressive virilization is elimi- 
nated once the adrenal glands are removed. Arguments 
against the procedure include risks of surgery and anes- 
thesia; its irreversibility, which eliminates the option of 
new medical approaches; activation of adrenal rest or 
ectopic adrenal tissue; and theoretical loss of possibly 
protective adrenomedullary function. As we observed in 
the mouse model, the adrenal medulla does not function 
normally in patients with this disorder (10). There are 
two approaches to adrenalectomy: 1) Perform a bilareral 
adrenalectomy in severely affected patients with diff- 
cult-to-control disease, or 2) perform an adrenalectomy 
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in the first year of life, concurrent with genitoplasty in 
females (18). However, predicting disease severity in the 
first year of life is difficult, and genotyping is not suff- 
cient because of genotype—phenotype variation (27, 28). 


Adrenomedullary Function in Congenital Adrenal 
Hyperplasia 

Evaluation of the adrenal medulla may be useful in 
predicting disease severity. We evaluated adrenal mor- 
phologic characteristics and adrenal function in patients 
with 21-hydroxylase deficiency (10). Similar to the 
mouse model, our study found incomplete formation of 
the adrenal medulla in three patients with 21-hydroxy- 
lase deficiency who had bilateral adrenalectomy. Of in- 
terest, we also found that patients with 21-hydroxylase 
deficiency who had very low, even undetectable levels of 
24-hour urinary epinephrine were categorized as salt- 
losing and were hospitalized for adrenal crises. 

The use of an antiandrogen in combination with an 
aromatase inhibitor and a reduced hydrocortisone dose 
is a promising new treatment approach to optimize 
growth, development, and adult height in patients with 
classic congenital adrenal hyperplasia. Adrenalectomy 
should be considered in selected cases. Adrenomedullary 
function is impaired in patients with 21-hydroxylase de- 
ficiency and may be a biomarker for disease severity. 


NONCLASSIC CONGENITAL ADRENAL HYPERPLASIA 

Dr. George P. Chrousos (Pediatric and Reproduc- 
tive Endocrinology Branch, NICHD, NIH): The non- 
classic form of 21-hydroxylase deficiency is mild and is 
most often recognized in late puberty and early adult- 
hood. One of the first families diagnosed with nonclassic 
congenital adrenal hyperplasia was studied at the NIH 
in the early 1980s (57). Until that time, the existence of 
this condition was in doubt, yet it is quite common in 
some populations and has characteristic reproductive, 
metabolic, and other comorbid conditions. Our first pa- 
tient with nonclassic congenital adrenal hyperplasia was 
1 of 2 from a sample of 40 women consecutively admit- 
ted to the NIH with hirsutism (57). All of the patients 
had serial 24-hour sampling for measurement of plasma 
17-hydroxyprogesterone concentrations and a cortico- 
tropin stimulation test. In the 24-hour sampling, 17- 
hydroxyprogesterone was secreted in both a circadian 
and pulsatile fashion with elevations in the early morn- 
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ing and most values within the normal range. These 
findings were later confirmed in a larger study, which 
found elevated levels of adrenal androgens occurring pri- 
marily during the early morning hours (21, 58). 

Results of a random test of plasma 17-hydroxypro- 
gesterone level may be normal in a patient with nonclas- 
sic congenital adrenal hyperplasia. A 30- or 60-minute 
corticotropin test with a 17-hydroxyprogesterone level 
greater than 45.5 nmol/L is usually necessary to diag- 
nose this disorder, although cutoff levels reported for the 
diagnosis of nonclassic congenital adrenal hyperplasia 
vary from 30.3 nmol/L (59) to 60.6 nmol/L (60). Early- 
morning basal 17-hydroxyprogesterone level can be used 
for screening (61), but it is not as sensitive or specific as 
a corticotropin test. Heterozygote carriers of congenital 
adrenal hyperplasia often have mildly elevated 17- 
hydroxyprogesterone levels (<30.3 nmol/L) in a corti- 
cotropin stimulation test (28), but they do not have 
symptoms or signs of the disease. In the rare case of a 
patient whose corticotropin-stimulated 17-hydroxy- 
progesterone level is between 30.3 nmol/L and 45.5 
nmol/L, genetic analysis may be necessary to distinguish 
a heterozygote carrier from a homozygously affected 
patient with a mildly deleterious mutation in the 21- 
hydroxylase gene. 

A glucocorticoid, a birth control pill, an antiandro- 
gen, or combinations of these medications are used to 
treat women with nonclassic congenital adrenal hyper- 
plasia. Spironolactone and flutamide, which are not for- 
mally approved for this indication, are the typical anti- 
androgens used. Birth control pills protect the ovaries from 
becoming polycystic, sclerotic, and androgen-secreting 
and prevent the birth of undermasculinized male chil- 
dren in women taking antiandrogens. In studies of fe- 
male transsexuals, up to 70% developed the polycystic 
ovary syndrome secondary to exogenous hyperandrog- 
enism (62). Thus, it is extremely important to diagnose 
nonclassic congenital adrenal hyperplasia and start ther- 
apy as early as possible. Early treatment prevents the 
vicious cycle of progressive deterioration and sclerosis of 
the ovaries, a process that is accelerated and worsened by 
the concurrent presence of insulin resistance (63). When 
fertility is desired, glucocorticoid therapy (usually pred- 
nisone) is often necessary and combination therapy with 
the antiandrogen and birth control pill is discontinued. 

Men with nonclassic congenital adrenal hyperplasia 
typically do not require treatment. Occasionally, how- 
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Figure 6. Mechanisms of adrenal hyperandrogerism. 
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Elevations in adrenocorticotropic hormone, increases in neural—adreno- 
medullary input, and presence of insulin-mediated metabolicinput may 
lead to adrenal hyperandrogenism and premature adrenarche In turn, 
adrenal hyperandrogenism, insulin resistance, or both may lcad to full- 
blown polycystic ovary syndrome in a woman with an inherent ovarian 
vulnerability. ACTH = adrenocorticotropic hormone; CRH = cortico- 
tropin-releasing hormone; E = epinephrine; NE = norepinephrine; 


NPY = neuropeptide Y. 


ever, males with nonclassic congenital adrenal byperpla- 
sia present with slightly advanced puberty and bone age. 
These boys may be at risk for early epiphyseal fusion and 
adult short stature and might benefit from glucocorti- 
coid therapy during childhood. Rarely, glucoeorticoid 
treatment is indicated in adult men to suppress the de- 
velopment of testicular adrenal rest tissue. 


REPRODUCTIVE, METABOLIC, AND OTHER COMORBID 
CONDITIONS ASSOCIATED WITH CONGENITAL ADRENAL 
HYPERPLASIA 
Reproductive Comorbid Conditions 

Females with classic congenital adrenal hyperplasia 
are born with varying degrees of genital virilizaton. Ex- 
posure to androgens in early fetal life causes labial fusion 
and the formation of a urogenital sinus, pigmentation 
and rugation of the labia, and clitoromegaly. Occasion- 
ally, genital ambiguity can be severe enough to cause the 
wrong sex assignment at birth. This severe vir lization 
can now be repaired surgically with a single procedure in 
the first few months of life (64). However, othersurgical 
approaches often involve several procedures during 
childhood and early adulthood. Scarring may cause vag- 
inal stenosis, which requires dilatation before a patient is 
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able to have intercourse. Affected women therefore often 
face physical and psychological barriers to sexual func- 
tion (65). 

Despite these complex psychosexual and biological 
issues, many women with classic congenital adrenal hy- 
perplasia, particularly the non-salt-losing form, marry 
and have children. However, women with congenital 
adrenal hyperplasia may have decreased fertility if their 
adrenal androgens are not suppressed adequately. The 
polycystic ovary syndrome may develop secondary to 
adrenal hyperandrogenism. The effect of ovarian expo- 
sure to adrenal androgens prenatally and during child- 
hood is unknown, but it may predispose these women 
to the polycystic ovary syndrome. 

In children and women with nonclassic congenital 
adrenal hyperplasia, hyperandrogenism is the key mor- 
bidity factor. Nonclassic congenital adrenal hyperplasia 
accounts for about 5% to 10% of children with prema- 
ture adrenarche and 5% to 10% of women with hirsut- 
ism (57, 66-68). The clinical spectrum includes early 
adrenarche in both girls and boys, menstrual irregulari- 
ties (mostly oligo-menorrhea), adolescent and postado- 
lescent cystic acne, hirsutism, male pattern baldness, 
polycystic ovaries, oligo-anovulation, and infertility. In 
theory, women with nonclassic disease should have in- 
creased risk for cancer of the reproductive system as a 
result of anovulation and unopposed estrogen action, 
but this has not been shown. 

In men, growth of adrenal rest tissue in the testes 
may lead to testicular tenderness and pain, oligospermia 
or azoospermia, and infertility. Rarely, men with non- 
classic congenital adrenal hyperplasia present with a 
markedly enlarged and tender testis and oligospermia 
due to testicular adrenal rests (69). Oligospermia is 
caused by destruction of the tubuli efferentes, which 
bring incapacitated spermatozoa from the spermatic tu- 
bules to the epididymis. With the advances in fertility 
technologies, affected patients can father children by us- 
ing sperm obtained directly from the testis to fertilize 
the mother’s ova in vitro. 


Metabolic Comorbid Conditions 

Patients with congenital adrenal hyperplasia who are 
exposed to excessive doses of glucocorticoids may de- 
velop iatrogenic Cushing syndrome and all its metabolic 
comorbid conditions. Nonclassic congenital adrenal hy- 
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perplasia affects approximately 0.5% of the female pop- 
ulation. Patients with simultaneous mild enzymatic de- 
ficiency of 21-hydroxylase and insulin resistance may 
develop premature adrenarche or the full-blown poly- 
cystic ovary syndrome (Figure 6). Insulin resistance may 
be genetic, constitutional, or both and may be further 
aggravated by obesity: The polycystic ovary syndrome 
affects approximately 5% to 7% of women of reproduc- 
tive age (63), and at least one quarter of patients with 
nonclassic congenital adrenal hyperplasia have full- 
blown polycystic ovary syndrome associated with the 
metabolic syndrome X and its long-term sequelae, ath- 
erosclerosis and cardiovascular disease (Figure 7). Our 
first patient with nonclassic congenital adrenal hyperpla- 
sia had already developed full-blown polycystic ovary 
syndrome at the time of her diagnosis because she was 
also insulin resistant (57). To conceive her two children, 
she required treatment with dexamethasone and clomi- 
phene. 


Adrenal Tumors 

Congenital adrenal hyperplasia may be associated 
with increased incidence of adrenal adenomas or inci- 
dentalomas. On magnetic resonance imaging of the ad- 
renal glands, patients with both classic and nonclassic 
congenital adrenal hyperplasia frequently have nonsecre- 
tory adrenocortical adenomas (70). One of 10 patients 
with congenital adrerial hyperplasia had an adenoma 
greater than 5 cm in diameter, which indicates surgical 
removal (43, 71). Of interest, carriers of classic and non- 
classic congenital adrenal hyperplasia, who are not ex- 
pected to have any endocrine or other abnormalities, 
also develop such tumors in their adrenal glands. One in 
20 of these patients has tumors that exceed 5 cm in 
diameter (70). Rough calculations indicate that a signif- 
icant proportion of all patients with incidentalomas have 
honclassic congenital adrenal hyperplasia or are carriers 


for congenital adrenal hyperplasia (43, 71). 


EVALUATION AND MANAGEMENT OF ADRENAL 
Rest Tissue 
Diagnosis and Radiologic Evaluation 

Dr. Nilo A. Avila (Diagnostic Radiology Depart- 
ment, Warren Grant Magnuson Clinical Center, NIH): 
Ectopic adrenal rest tissue is biochemically identical to 
that of the adrenal cortex (72-74) and can function like 
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adrenal tissue; its function is increased by corticotropin 
and decreased by high doses of glucocorticoids. Persis- 
tent virilization in selected patients with congenital ad- 
renal hyperplasia has been attributed to activated adre- 
nal rest tissue (75). Embryologically, both the gonads 
and the adrenal glands originate from the mesoderm of 
the urogenital ridge; therefore, adrenal rest tissue is most 
frequently found in the gonads, although it may occur 
in other parts of the body. It is most often found in the 
testes, where it is called testicular adrenal rest tissue (22). 
It has also been described in the celiac plexus, broad 
ligaments, and ovaries (76-79). Characteristic radio- 
logic features of testicular adrenal rest tissue have been 
described (22, 80, 81).. The rare diagnosis of ovarian 
adrenal rest has been based on biopsy and pathologic 
examination, with such nonspecific radiologic findings 
as ovarian enlargement (79). 

At the NIH, we performed testicular ultrasonogra- 
phy on 42 patients with classic congenital adrenal hy- 
perplasia and found that approximately 30% had testic- 
ular masses (81). Only two of the patients with positive 
findings (5%) had palpable masses. Thus, physical ex- 
amination misses most of the masses found on testicular 
ultrasonography. The clinical significance of small (<5 
mm) testicular adrenal rest tissue, which is detected only 
by screening ultrasonography, is unknown. 


Figure 7. Venn diagram Including the overlapping 
populations of women with insulin resistance, the 
polycystic ovary syndrome (PCOS), and nonclassic 
congenital adrenal hyperplasia (NCCAH). 
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Several ultrasonographic features are characteristic 
but not pathognomonic of testicular adrenal rest tissue 
(Figure 8A and 8B). The bilateral nature of these masses 
is important because other testicular tumors, including 
testicular cancer, tend to be unilateral. If blood dow is 
present, color Doppler will demonstrate undisturbed 
blood flow through testicular adrenal rest tissue, whereas 
solid testicular carcinoma tends to divert vascular struc- 
tures (22). 

The features of testicular adrenal rest tissue on mag- 
netic resonance imaging are similar to those of normal 
adrenal glands (80). Most of these masses are iseintense 
on Tl-weighted images, hypointense on T2-weighted 
images (Figure 8C), and are diffusely enhanced en post- 
contrast images (Figure 8D). Because ultrasonography is 
more available and less expensive than magnetic reso- 
nance imaging, it should be the method of choice in the 
diagnosis and follow-up of testicular adrenal rest tissue. 


Treatment and Follow-up 

It is important to recognize adrenal rest tissue as a 
cause of intratesticular masses in men with congenital 
adrenal hyperplasia because glucocorticoid therapy, 
rather than surgery, is the appropriate treatment. Higher- 
dose glucocorticoid therapy may be warranted if the pa- 
tient is symptomatic or infertile, while standa treat- 
ment is indicated for small testicular adrenal rest tissue. 
The clinician should balance the need for shrinkage of 
testicular adrenal rest tissue with the iatrogenic side ef- 
fects of increased glucocorticoid therapy, especially be- 
cause the significance of small testicular adrenal rest tis- 
sue is unknown. If the mass rapidly increases in size or is 
unresponsive to glucocorticoid therapy, further evalua- 
tion, such as testicular venous sampling or a testicular 
biopsy, may be performed to confirm the diagnosis (82, 
83). Orchiectomy is the treatment of choice for testicu- 
lar neoplasms but is rarely indicated for testicular adre- 
nal rest tissue (72, 84, 85). Suspicion of carcinoma or 
unrelieved pain and tenderness are the major indications 
for an orchiectomy. If orchiectomy is performed, a tes- 
ticular prosthesis is recommended. 

Although the cause of testicular adrenal rest tissue is 
unknown, large symptomatic masses tend to eccur in 
patients with very high levels of corticotropin and typi- 
cally respond to glucocorticoid therapy (Figure 83E and 
8F). In the past, many physicians did not treat men with 
classic congenital adrenal hyperplasia in adulthood un- 
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Figure 8. Characteristic radiologic features of testicular 
adrenal rest tumors. 














Testicular adrenal rest tissue masses often surround the mediastinum 
restes (arrow) (A), and are bilateral, intratesticular, and hypoechoic (8). 
Testicular adrenal rest tissue masses are seen equally as well on ultra- 
sonography and magnetic resonance imaging. Most of these masses are 
hypointense on T2-weighted images (C) and isointense on T1-weighted 
images, with diffuse enhancement post-contrast (D). Large testicular ad- 
renal rest tissue (£) typically shrinks or disappears (F) with higher-dose 
glucocorticoid therapy. 


less treatment was required for extreme salt loss. There is 
now enough evidence of risk for testicular adrenal rest 
tissue and infertility (23, 73, 86) to warrant lifetime 
glucocorticoid therapy in men with classic congenital 
adrenal hyperplasia. 


CONCLUSIONS AND FUTURE DIRECTIONS 

Dr. George P. Chrousos: Congenital adrenal hyper- 
plasia is a disease of widely varying severity. In the classic 
form, the therapeutic spectrum of cortisol is very narrow 
and the addition of antiandrogens may help with opti- 
mizing control (11). The addition of an aromatase in- 
hibitor may be a necessary adjunct to moderate the con- 
version into estrogens of androgens diverted from the 
androgen receptor (17). Bilateral adrenalectomy may be 
necessary in some patients who cannot be controlled 
medically (18, 52). Adrenal rest tumors are often present 
in the testes of males with classic or nonclassic congen- 
ital adrenal hyperplasia. Characteristic radiologic fea- 
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tures help differentiate these tumors from testicular car- 
cinoma. Undiagnosed nonclassic congenital adrenal 
hyperplasia should be considered in patients with testic- 
ular tumors (69), and nonclassic congenital adrenal hy- 
perplasia, the congenital adrenal hyperplasia carrier 
state, or both should be considered in patients with ad- 
renal incidentalomas (70). 

Several important questions will have to be aa- 
swered in the next few years. Increased secretion of hy- 
pothalamic corticotropin-releasing hormone is expected 
in patients with congenital adrenal hyperplasia. Elevated 
levels are seen in patients with melancholic depression 
and anxiety disorders and have been considered a patho- 
genic mediator in such disorders (87). The incidence of 
these psychological disorders in patients with congenital 
adrenal hyperplasia needs to be studied. 

The heterozygote state for 21-hydroxylase deficiency 
has been found in increased frequency in children wich 
premature adrenarche (66). In a recent study of Greek 
children with premature adrenarche, tae incidence of 
heterozygotic 21-hydroxylase gene mutations was 35% 
(67). We do not know the incidence of the congenital 
adrenal hyperplasia carrier state in women with hy- 
perandrogenism, in men with testicular tumors, or in 
men and women with adrenal incidentalomas. We will 
need to determine whether and why such a mild defect 
is or may be associated with these conditions. 

It is possible that a heterozygotic defect is subclini- 
cal in most instances but becomes apparent when it is 
associated with other defects in patierts’ genetic and 
constitutional backgrounds. A person who is heterozy- 
gous for congenital adrenal hyperplasia could also have 
genetically and constitutionally determined mild insulin 
resistance and a mild gene defect that makes her ovaries 
vulnerable to the polycystic ovary syndrome. The latter 
two states (insulin resistance and gene defect) may po- 
tentiate the effects of the heterozygosity on the adrenal 
glands, ovary, or both and lead to overt adrenal or ovar- 
ian hyperandrogenism manifested as premature adren- 
arche or the polycystic ovary syndrome (42). Thus, a 
single defect that is too small in itself zo cause disease 
may do so when it combines with one or more defects of 
genes or functions with epistatic effects on its action. 

What are the new avenues for treatment? A cortico- 
tropin-releasing hormone antagonist, in combinaticn 
with glucocorticoid and mineralocorticoid therapy, 
could in theory obviate the need for an antiandrogen— 
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aromatase inhibitor or bilateral adrenalectomy. Our 
early preclinical results with a corticotropin-releasing 
hormone antagonist are promising (19, 88, 89). Such an 
antagonist could be used until gene therapy becomes 
safe and effective. A prototype corticotropin-releasing 
hormone receptor antagonist, antalarmin, binds to cor- 
ticotropin-releasing hormone receptor type I and blocks 
the effects of corticotropin-releasing hormone on that 
receptor (88). It acutely and chronically decreases corti- 
cotropin and cortisol secretion without causing adrenal 
insufficiency (19). 

There is now convincing evidence from studies of 
the fetal adrenal gland in humans that corticotropin- 
releasing hormone of placental origin stimulates the se- 
cretion of androgens by the fetal adrenal zone (90). In 
the adult adrenal gland, the adrenomedullary sympa- 
thetic system, through such locally produced peptides as 
corticotropin-releasing hormone, stimulates the zona re- 
ticularis (42). It is therefore possible that antalarmin, 
acting also at the level of the zona reticularis, blocks the 
production of androgens by this zone, possibly adding 
further benefit. We are currently testing this hypothesis. 

In the past 50 years, since the discovery of cortisone 
therapy as an effective treatment for congenital adrenal 
hyperplasia, many advances have been made in the study 
and management of 21-hydroxylase deficiency. The dis- 
covery of the 21-hydroxylase gene was followed by the 
discovery of the 21-hydroxylase— deficient mouse, which 
has provided a useful model in which to test new treat- 
ment approaches. As our knowledge of this disease ex- 
pands, new therapies are being developed and tested in 
both humans and the animal model. 
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EDITORIAL 








Second Primary Colorectal Cancer: The Consequence of Management 


Failure at Several Potential Levels 


Prien with previously diagnosed colorectal =ancer 
are thought to be at increased risk for secord pri- 
mary large-bowel cancer (1-3). Widely endorsed srveil- 
lance guidelines promote regular colonoscopic evalua- 
tions after initial cancer resection in this high-risk group 
(4, 5). Given the generally accepted progression from 
adenoma to carcinoma, an effective surveillance strategy 
would identify and remove both preinvasive anc early 
invasive neoplasms so that cancer might be prevented or 
detected before metastasizing. However, few data have 
been available to evaluate the effectiveness of current 
approaches to postoperative surveillance in reducing the 
tisk for and from subsequent colorectal cancer. 

In this issue, Green and colleagues (6) repor- their 
findings from a historical cohort study designed =o de- 


termine the incidence of second primary colorectel can- 


‘ cer among patients with resected stage II or stage II 


colonic malignancies when intensive surveillance was at- 
tempted. The study involved 3278 patients who partic- 
ipated in a multi-institutional adjuvant chemotherapy 
trial (Intergroup 0089) (7). During 15 345 persoryears 
of follow-up, the observed rate of second primary colo- 
rectal cancer was 274 cases per 100 000 person-years, a 
rate significantly higher than that expected based on 
data from either the Surveillance, Epidemiology, and 
End Results program (8} (standardized incidence ratio, 
1.6 [95% CI, 1.2 to 2.2]) or the National Polyp Study 
(9) (standardized incidence ratio, 6.8 [CI, 2.7 to Z2.0]). 
The authors concluded that the incidence of second pri- 
mary colorectal cancer remains high despite intensive 
surveillance strategies. This alarming conclusion war- 
rants careful scrutiny and should be assessed to deter- 
mine potential explanations about how existing evalua- 
tion and surveillance strategies may be falling shozt. 


MISSED SYNCHRONOUS CANCER 

In the cohort studied by Green and colleagues, 
more than half of the 42 cases of second primary colo- 
rectal cancer (24, or 57%) presented within 2 years after 
initial cancer resection. Of these, most (17 of 24] were 
detected at the first postoperative examination. Such 
cancer was probably present when the initial cancer was 
resected (synchronous cancer), as the authors acknowl- 


wew.annals org 


edge. Rather than suggesting a deficiency in postopera- 
tive surveillance, missed synchronous cancer is more 
correctly ascribed to failures of preoperative and intra- 
operative evaluation. Meticulous care should be taken to 
exclude synchronous neoplasms during the baseline 
work-up for colorectal cancer so that consequent mor- 
bidity and potential death from additional surgery or 
tumor progression can be avoided. In this regard, fur- 
ther information from Green and colleagues’ ‘study (in- 
cluding completeness of the preoperative colorectal eval- 
uation and location of any identified synchronous 
neoplasms) would have been helpful in determining ap- 
propriate corrective strategies. For example, newer tech- 
nologies, such as computed tomography colonography 
(10), may allow effective examination of the more prox- 
imal colon when obstruction or angulation precludes the 
performance of complete colonoscopy. 


NONADHERENCE TO SURVEILLANCE 

It is difficult to assess the efficacy of a particular 
surveillance algorithm unless both patients and their 
physicians adhere to the recommended frequency and 
type of follow-up evaluations. Patients in the adjuvant 
chemotherapy trial reported by Green and colleagues (6) 
were to have received either colonoscopy or barium en- 
ema and flexible sigmoidoscopy 6, 12, and 18 months 
postoperatively and annually thereafter. At the discre- 
tion of each patient’s physician, the interval between 
surveillance examinations could be extended to 18 to 24 
months after the 6-month evaluation was completed. 
However, more than half of the patients who developed 
“incident” second primary colorectal cancer (diagnosed 
22 years after resection) did not adhere to the intended 
surveillance protocol. The extent to which such a high 
nonadherence rate contributed to the incidence of sub- 
sequent colorectal cancer could have been explored by 
direct comparison with adherence rates in matched pa- 
tients from the same trial who: did not develop subse- 
quent cancer. Nevertheless, given the low rate of adher- 
ence reported, it is difficult to impugn inadequacies in 
current surveillance guidelines as the major contributing 
factor in development of second primary colorectal cancer. 
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Fatse-NeGATIVE RESULTS ON SURVEILLANCE 
EXAMINATIONS 

Among patients who adhered to surveillance guide- 
lines in the report by Green and colleagues, most had 
had at least one colonoscopy. Colonoscopy is widely 
accepted as the gold standard for detecting asymptom- 
atic colorectal neoplasia (11). Nonetheless, many factors 
can influence the quality of colonoscopy, including the 
adequacy of bowel preparation, level of instrument in- 
sertion, and examiner experience. Based on two recent 
studies that compared the results of repeated colonosco- 
pies (12, 13), the false-negative rate for neoplastic polyps 
on colonoscopy ranges from 17% to 24%. Even if the 
colon is well prepared, neoplasms can evade detection 
because of location in blind areas, atypically flat config- 
urations (14), or other factors. If second primary colo- 
rectal cancer is not recognized or not reached during an 
initial evaluation, it would be more appropriately attrib- 
uted to perceptual error than to imprudent prolongation 
of the recommended surveillance interval. 


AGGRESSIVE TUMORIGENESIS 

According to the longitudinal data nicely docu- 
mented by Green and colleagues, subsequent colorectal 
cancer clearly developed in 5 or 6 patients despite pre- 
vious colonoscopic examinations performed at or near 
the assigned follow-up intervals. This small but impor- 
tant subset of patients may have had a more sinister 
variant of neoplasia that eluded surveillance. Previous 
authors have noted that hereditary nonpolyposis colo- 
rectal cancer syndrome, in which carcinoma appears de 
novo or the transition from adenoma to carcinoma 
seems markedly accelerated (15, 16), accounts for a siz- 
able proportion of second primary colorectal malignan- 
cies that emerge despite regular surveillance (17, 18). 
Because of the aggressive tumorigenesis associated with 
hereditary nonpolyposis colorectal cancer syndrome, pa- 
tients who meet clinical or laboratory criteria for this 
syndrome are typically advised to undergo more exten- 
sive colectomy at the time of the first operation and to 
commit to more intensive surveillance after surgical re- 
section. Green and colleagues provide limited details 
about whether patients with hereditary nonpolyposis 
colorectal cancer syndrome or other high-risk conditions 
(such as familial adenomatous polyposis or inflamma- 
tory bowel disease) were excluded. However, given the 
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heterogeneity referent to age alone among second cases 
of primary colorectal cancer, generalizations about sur- 
veillance outcomes based on these data must be made 
with caution. 

Variability in both the thoroughness of baseline or 
follow-up examinations and the composition of study 
samples, as mentioned earlier, may account for differ- 
ences in observed colorectal cancer incidence between 
surveillance studies. Such variability, rather than biolog- 
ical factors, could explain the striking differences in 
Green and colleagues’ cohort and the reference group 
from the National Polyp Study. In the National Polyp 
Study (9), patients with newly diagnosed colorectal ad- 
enomas were recruited from seven centers after under- 
going complete colonoscopy at baseline. Surveillance 
colonoscopies were performed in a high percentage of 
patients (80%), and diligent polypectomy resulted in an 
exceptionally low colorectal cancer incidence (5 cases 
over 8401 person-years of follow-up). In contrast, pa- 
tients with stage II or stage II colorectal cancer in the 
cohort studied by Green and colleagues were recruited 
from 683 institutions after undergoing a presumed, but 
not always documented, clearing examination of the 
colorectum. Moreover, the frequency and extent of in- 
terval polypectomies are unknown. Therefore, compari- 
sons between these groups may not be entirely relevant. 


CONCLUSION 

A significant proportion of second primary colorec- 
tal cancer represents a failure in patient management at 
several possible levels. Subsequent colorectal cancer may 
present postoperatively because synchronous neoplasms 
are missed at baseline, patients or their physicians do not 
adhere to follow-up guidelines, surveillance procedures 
yield false-negative results, or tumorigenesis is unusually 
aggressive. There seem to be multiple opportunities for 
implementing more effective intervention and improv- 
ing clinical outcomes. Although the study by Green and 
colleagues chronicles a disturbingly high rate of second 
primary colorectal cancer in patients undergoing surveil- 
lance in an adjuvant chemotherapy trial, the junctures at 
which corrective measures are most needed cannot be 
precisely determined. For now, adherence to the existing 
consensus guidelines (4, 5) for postoperative surveillance 
seems warranted until convincing evidence to support 
alternative strategies becomes available. 
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Influenza: Prospects for Control 


TO THE EDITOR: We read Couch’s editorial on influenza (1) with 
interest. After extensively reviewing the literature and searching spe- 
cifically for the efficacy of the influenza vaccine and the ‘rue inci- 
dence of influenza virus infection, we were struck by the lack of 
evidence-based data to support the current perceived status of annual 
influenza immunization and its impact on the incidence of wfluenza. 
Every fall, health care providers are bombarded by patient and the 
s of the 


new vaccine. Yet, in most of the randomized studies we reviewed, the 





news media about the upcoming “flu season” and the sta: 


end points and applied statistical analyses did not always re‘kect doc- 
umented influenza infection. Vague, nonspecific symptoms, such as 
number of days of febrile illnesses; upper respiratory tract illnesses, 
defined as sore throat associated with fever or cough lastiag longer 
than 24 hours; or rate of hospitalization of elderly patienss at risk, 
were used to determine incidence of infection (2-4). Such semptoms 
can hardly be construed as representing influenza since a wide variety 
of infectious agents can cause them, and it is likely that the incidence 
of influenza infection is overestimated (5). 

Therefore, to more accurately determine the reductioa in rates 
of hospitalization, illness, and mortality attributable to the influenza 
vaccine and the true incidence of influenza infections, studies should 
be designed to document the prevalence of influenza infection by 
using specific laboratory tests (such as direct fluorescent antibody 
assay and cell culture techniques), or by obtaining serolozic levels 
before and at the end of the study period. Without this infermation, 
it is not possible to demonstrate an association between persons at 
risk and virologically proven cases of influenza. In addition, these 
data should help determine the cost-benefit ratio of the vaccine. 


Joseph J. Mazza, MD 
Steven H. Yale, MD 
Marshfield Clinic 
Marshfield, WI 54449 
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tient visits, hospitalization, and mortality in elderly persons with chronic lung disease. 
Ann Intern Med. 1999;130:397-403. [PMID: 10068413] 
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efficacy of influenza vaccination in elderly individuals. A randomized double-blind 
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IN RESPONSE: Drs. Mazza and Yale have identified the two kinds of 
studies that characterize proof of value for influenza vaccines. Eff- 
cacy studies constitute proof that influenza virus infection and infec- 
tion-specific illness and its consequences are reduced among persons 
given vaccine, preferably in randomized, placebo-controlled studies. 
Such studies have been numerous since vaccines were first described 
(1-3). The second study type is one in which use of influenza vaccine 
in a population is followed by reductions among vaccinees of influ- 
enza-like illnesses or the consequences of these illnesses during peri- 
ods in which influenza virus infection is prevalent. This type of 
study, which is called an effectiveness study, generally involves larger 
population groups than efficacy trials and circumstances in which 
accurate detection of every infection may not be feasible. Neverthe- 
less, such studies are beneficial for assessing value, particularly in 
cost-benefit analysis, since use of vaccine as recommended must be 
beneficial for preventing illnesses during the period of prevalence of 
the infection. For example, if efficacy was demonstrated for a vaccine 
but influenza infections were replaced among vaccinees by a similar 
infection and illness caused by another respiratory virus, and acute 
respiratory illnesses or their consequences did not change, effective- 
ness of influenza vaccine would not have been demonstrated, and no 
cost benefit would have been realized. 

It is preferable to have precise data on the efficacy and effective- 
ness of the influenza vaccine in the same clinical trial, but using the 
period of prevalence as a surrogate for infection provides useful esti- 
mates of effectiveness. It is the combination of both types of study 
performed many times over many years that provided the consensus 
for the value of influenza vaccines that supports vaccine recommen- 
dations. A thoughtful analysis by Hirota and coworkers (4) and a 
report on prevention of influenza by the Cochrane Collaboration (5) 
address both types of study. Because of the variability of influenza 
and influenza vaccines among different populations and circum- 
stances, it is highly desirable to conduct studies on a continuing 
basis. Both efficacy and effectiveness studies are needed and, when 
possible, should be done simultaneously. 


Robert B. Couch, MD 
Baylor College of Medicine 
Houston, TX 77030 
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Quinine-Induced Blindness Reversed by an Increase in 
a,-Acid Glycoprotein Level 


TO THE EDITOR: In patients who have malaria and are receiving 
quinine treatment, blindness is an exceedingly rare event (<1 in 5CO 
cases) whose pathogenesis is unclear (1). Since blindness has been 
more frequently associated with a total quinine intake of 4 g or 
greater, a concentration-dependent relationship seems plausible (2). 
We report the resolution of quinine-induced blindness in a patient 
with malaria whose total plasma quinine concentration at the start of 
recovery was unexpectedly higher than thar measured when complete 
blindness was present. 

A 43-year-old Ghanaian man residing in Italy presented with a 
mild malaria attack (9000 Plasmodium falciparum ringsl uL; 0.2% 
parasitemia) 2 weeks after returning from a visit to Ghana. Because 
he was vomiting, he was treated with 750 mg of intravenous quinine 
(10 mg/kg of body weight infused over 5 hours). which was started 
at 9:00 p.m. A second quinine infusion of 750 mg was started at 
5:30 a.m. the following day. At 6:00 a.m., the patient awakened and 
reported complete blindness. The infusion was immediately stopped. 
Ocular examination revealed fixed, dilated pupils; complete blind- 
ness; and normal fundi. Results of retinal fluorescein angiography, 
computed tomography of the brain, electroencephalography, and 
electrocardiography were normal. Six hours after blindness onset, the 
patient’s sight began to improve. Color discrimination returned by 
mid-afternoon, and the following morning the patient was able to read 
and reported normal visual acuity. He was then treated with standard- 
dose sulfadoxine-pyrimethamine and made an uneventful recovery. 

- Quinine and a,-acid glycoprotein (AAG) levels were measured 
over his clinical course (Figure). A reduced quinine clearance was 
apparent in our patient, since his quinine level was higher at 12:00 
p.m. than at 6 hours previously despite interrupted infusion. During 
the same interval, from 6:00 a.m. to 12:00 p.m., the patient's AAG 
level increased by 37%. @,-Acid glycoprotein is an acute-phase reac- 
tant. An increase in AAG level as part of the systemic inflammatory 
reaction associated with a malaria attack significantly reduces the 
fraction of unbound quinine because most of the drug is bound to 
AAG (3). Since therapeutic as well as toxic effects can be attributed 
to the unbound fraction of the drug (4), this mechanism can explain 
why our patient’s sight began w improve when the zotal plasma quinine 
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Figure. Clinical course In relation to a,-acld glycoprotein 
(AAG) level (dotted line), total quinine level (solid line), 
and unbound quinine level (dashed line). 
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level was at its peak but the concentration of unbound quinine had 
decreased from 1.9 to 1.0 mg/L. Unusual patterns of drug disposi- 
tion, such as inappropriate or delayed increases in AAG level, should 
be considered as possible individual determinants of quinine toxicity. 


Giovanni Di Perri, MD, DTM6H, PhD 
University of Torino 
10149 Torino, Italy 


Benedetta Allegranzi, MD, DTM&H 
University of Verona 
37126 Verona, Italy 


Stefano Bonora, MD = 
University of Torino 
10149 Torino, Italy 
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Structured abstracts of information on newly publishec books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. “Order phone” numbers 
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Physicians’ Cancer Chemotherapy Drug Manual 2001 
Chu E, DeVita VT. 584 pages. Sudbury, MA: Jones and Bartlett; 
2001. $56.95. ISBN 0763714488. Order phone 800-832-0034. 


Fleld of medicine: Oncology. 
Format: Spiral-bound softcover book and CD-ROM. 


Audience: Oncologists and trainees in oncology, internists, Family 
practitioners, and various health care professionals involved in the 
care of patients with cancer. 


Purpose: To provide a practical reference on chemotherapeutic and 
biological agents in current clinical use for patients with cancer. 


Content: The manual is divided into four chapters. Chapter 1 
reviews the principles of chemotherapy that have been used in cancer 
drug development. Chapter 2 provides detailed monograpks on in- 
dividual chemotherapeutic and. biological agents in current clinical 
use, presented in alphabetical order by generic name. There is a 
wealth of critical information on each agent: drug classifica-ion and 
category; mechanisms of action and resistance; aspects of clinical 
pharmacology and pharmacokinetics; clinical indications; drag inter- 
ations; and special considerations, such as toxicity. Chapter 3 covers 
the emetogenic and teratogenic potential’ of various agents and also 
provides recommendations for dose modifications in patients with 
myelosuppression or liver or renal dysfunction. Chapter 4 reviews 
the common multidrug regimens as well as single-agent regimens for 
solid tumors and hemiatologic malignancies. 

Highlights: This handbook is well organized and easy to use. The 
information on chemotherapeutic and biological agents is also con- 
veniently supplied on the CD-ROM that accompanies the hand- 
book. Useful references are provided after chapters 1 and 4. 


Limitations: A section devoted to the prevention and treatment of 
nausea and vomiting and of suspected or confirmed extravasation 
would have been helpful. Throughout the drug monograpls, drugs 
with vesicant ‘properties are described as “weak,” “strong,” or “po- 
tent” vesicants—potentially confusing terms not defined in me man- 

ual. An additional limitation among the drug monographs 5 incon- 
sistency in descriptions of interactions with medications that are 
metabolized by the cytochrome P450 system or thar inkibit the 
cytochrome P450 system. Some monographs list just a few exam- 
ples, and some (for example, those on vincristine and vinerelbine) 
list none, stating only that the drugs should be used cautiously in 
. ‘patients receiving other drugs that affect the cytochrome P450 sys- 
tem. 


Related reading: Other available handbooks include Ligpincott’ 
Cancer Chemotherapy Handbook, 2nd edition (Lippincott Williams 


& Wilkins, 2001); Drug Information Handbook for Oncolagy, 2nd 
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edition (Lexi-Comp, 1999); and Handbook of Cancer Chemotherapy, 
5th edition (Lippincott Williams & Wilkins, 1999). 

Reviewers: Ellen F. Manzullo, MD, and Roger W. Anderson, 
DrPH, The University of Texas M.D. Anderson Cancer Center, 
Houston, Texas. 


Writing, Speaking, and Communication Skills for 
Health Professionals 

The Health Care Communication Group. 352 pages. New Haven: 
Yale Univ Pr; 2001. $17.95. ISBN 0300088620. Order phone 
800-987-7323. 


Field of medicine: Medical education and academic medical fields. 
Format: Softcover book. 


Audience: Residents, fellows, and junior faculty seeking an aca- 
demic career and interested in improving skills in academic medical 
communication, including writing, speaking, and teaching. 
Purpose: To provide practical solutions to many writing, speaking, 
and teaching problems that face junior members of the academic 
community. 
Content: Five sections (consisting of 14 chapters) on reading sci- 
ence, writing science, speaking science, teathing science, and the 
business aspects of health care. Each chapter is written by a different 
author and covers topics from a practical perspective in’a workshop- 
style format. Many chapters include practical tips and suggestions on 
issues such as sentence structure for grants, manuscripts, and ab- 
stracts; font size for poster presentations; and techniques for teaching 
learners with different learning styles. Additional chapters address 
broader topics, such as grant writing, setting up a medical practice, 
and interpreting medical literature. 
Highlights: Each chapter can serve as an independent and concise 
reference. The writing style is informal and user-friendly. Clear ex- 
amples fill the pages. Many suggestions are useful even for experi- 
enced faculty members. , 
Limitations: There is some redundancy across chapters, but this is 
a minor drawback, because many’ readers will read selected chapters. 
Some chapters consist mainly of lists with limited organizational 
structure. In general, little theoretical basis is given, although addi- 
tional references are provided. The chapter on the creative writing 
process seemed inappropriate for highly structured, scientific writing. 
Related reading: Several texts address technical writing, presenta- 
tion skills, teaching, and communicating with patients, but none 
compile this breadth into one practical text. There are similar texts 
written for non-native English-speaking physicians, such as Mahler’s 
Medical Communication (Univ of Michigan Pr, 1992). Writing, 
Speaking, and Communication Skills for Health Professionals is a valu- 
able addition precisely because it is broad, yet concise, useful, and 
practical. Many budding academicians will benefit from this book. 
Reviewers: Howard Schubiner, MD, and ‘Susan Eggly, PhD, 


` Wayne State University School of Medicine, Detroit, Michigan. 
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Minnesota, 1979 to 1994 


V.L. Roger, SJ. Jacobsen, S.A. Weston, T.Y. Goraya, J. Killian, 
G.S. Reeder, T.E. Kottke, B.P. Yawn, and R.L. Frye 

Over time, the incidence of hospitalized myocardial 
infarction decreased in men but Increased in women and 
elderly persons. Survival benefits were clustered among 
younger persons. These results suggest that both incidence 
and survival contribute to the contrasting mortality trends by 
age and sex and that the burden of coronary disease has 
shifted toward elderly persons. 


Survival Associated with 5-Fluorouracil—Based 349 


Adjuvant Chemotherapy among Elderly Patients with 
Node-Positive Colon Cancer 

V. Sundararajan, N. Mitra, J.S. Jacobson, V.R. Grann, 

D.F. Heltjan, and A.I. Neugut 

Adjuvant therapy with 5-fluorouracil is significantly 
associated with reduced mortality in older patients with 
node-positive colon cancer, similar to the association found 
in randomized, controlled trials among younger patients. 
More frequent use of this therapy in older patients would 
probably reduce the rate of death from colon cancer. 


Burnout and Self-Reported Patient Care in an Internal ae 


Medicine Residency Program 

T.D. Shanafett, K.A. Bradley, J.E. Wipf, and A.L. Back 

In this study, burnout was common among resident 
physicians and was associated with self-reported suboptimal 
patient care practices. l 
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Paying Research Subjects: An Analysis of Current 368 
Policles 

N. Dickert, E. Emanuel, and C. Grady 

Most organizations pay some research subjects, but few 
have written policies on payment. Because investigators and 
institutional review boards make payment decisions with 
little specific guidance, standards vary. 
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Acupuncture: Theory, Efficacy, and Practice 374 
TJ. Kaptchuk 

This essay reviews the historical and theoretical framework 
of acupuncture, the scientific evidence for its claims to 
effectiveness, its safety profile, and methods for providing 
this therapy. 
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Stress In Medical Residency: Status Quo after a 384 
Decade of Reform? 


V.U. Collier, J.D. McCue, A. Markus, and L. Smith 

Despite recent curricular reforms, an alarming number of 
current medicine residents report depressive symptoms, 
increasing cynicism, and decreasing humanism, which were 
associated with increasing educational debt and a need to 
moonlight for financial survival. Ongoing curricular reform, 
legislative relief from early loan repayment, and salary - 
increases may be necessary to address these problems. 


EDITORIALS 


Who Is Sicker: Patients—or Residents? Residents’ 391 . 
Distress and the Care of Patients 


LH. Clever - 

Is bumout in residents a malignant disease? Do exhaustion, 
cynicism, and ineffectiveness start small, then grow, spread, 
and harm? If burnout in residents and other health 
professionals has been a silent but costly malignancy, the 
article by Shanafelt and colleagues in this issue makes a 
good start at exposing the problem. 


Heeding the Plea To Deal with Resident Stress 394 


JJ. Cohen - 
There is ample reason to be concerned about the health and 
welfare of today's medical residents. Indeed, data such as 
those presented by Collier and colleagues in this issue 
reconfirm what we have known for some time: The burdens 
that residents labor under are extracting an unacceptable toll 
on their well-being. 
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the granting agency, corporation, or other source. List other financial 
support, such as for equipment and drugs (see Conflict cf Interest, 
above, under Authors’ Professional and Ethical Responsibilities). 

— Trial registry number (for clinical trials) and name, address, and 
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charge for authors to use portions of their works published in Annals for 
limited educational purposes and in other scholarly publications. 


Presubmission Checklist 

Before mailing the submission packet, authors should complete the gen- 
eral presubmission checklist and submit it with the manuscript. For 
expanded information, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org. Send the manuscript, 
accompanied by all supporting materials, with adequate protection for 
figures, to 
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paper. We require the manuscript number to release information on the 
manuscript. We provide instructions for how the corresponding author 
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Internal Review by Edltors 
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Peer Review 

We send about 50% of submitted papers for peer review, usually to at 
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tabase of about 13 000 reviewers; we do not send a manuscript to a 
reviewer who is affiliated with the same institution as any of the authors. 
We grade the quality and promptmess of reviews to help us identity 
high-quality reviewers. We ask reviewers tc treat manuscripts as confi- 
dential communications and not to share their content with anyone 
(except colleagues whom they ask to assist in reviewing) or to use the 
content for their own purposes. We ask the reviewer to dec'are any 
potential conflicts of interest, such as personal ties to authors or to an 
enterprise with a vested interest in the topic of the manuscript, and not 
to copy manuscripts. Reviewers have 3 weeks to complete their review. 
We receive nearly all reviews within 4 weeks. Authors may indicate 
individuals that they do not want us to ask to be a reviewer, but they 
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Acceptance or Rejection 

Annals can publish only a fraction of all papers submitted each year 
(approximately 15% of all submissions in 2001). We communicate our 
decisions on acceptance or rejection only by a letter from the Editors to 
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the corresponding author. Almost all papers that we accept require some 
editorial or statistical revision before publication. 


Criteria for Editorial Decisions 

We judge manuscripts on the interest and importance of the topic, the 
intellectual and scientific strength, the clarity of the presentation, and 
relevance to Annals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Annals to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper’s category. Authors of original research and reviews 
should take pains to describe exactly how their findings add to the 
existing literature. 


Retum of Manuscripts 

We do not return manuscripts that we do not accept unless the authors 
make a specific request in the cover letter (see Cover Letter, under As- 
sembling and Submitting a Packet); we do return all original figures, 
photographs, and slides, as well as the Authors’ Form. Otherwise, we . 
destroy all copies of rejected manuscripts, We send the reviewers’ com- 
ments to authors whether or not we accept the article. 


Resubmission 

On occasion, the Editors will reject an article but invite a resubmission 
that addresses specific concerns of the Editors. We aim to accept a high 
percentage (approximately two thirds to three quarters) of the articles 
that we reinvite, and we specify conditions that the authors must meet 
before we will accept a reinvited manuscript. 


ExpeprTeD REVIEW 

We will consider manuscripts for expedited review and early publication 
if they are of very high quality, if they have findings that are likely to 
affect practice immediately, and if rapid publication would probably 
minimize adverse patient care consequences. If authors thinks that their 
manuscript warrants expedited review, they should contact Deputy Ed- 
itor Dr. Cynthia Mulrow to discuss whether the manuscript meets our 
criteria. We anticipate that fewer than 10 manuscripts per year will meet 
these criteria. 

In general, two Editors will judge whether a manuscript is eligible 
for expedited review. Authors must submit the manuscript electronically 
and state in the cover letter why they believe the manuscript warrants 
expedited review. This review process will take approximately 3 weeks. 
We will write to the author with any suggestions for revision no later 
than 1 month after we initially received the manuscript and expect that 
authors will return the revised manuscript within 2 weeks. If accepted, 
we will schedule the manuscript for publication immediately such that it 
appears in print within about 3 months. In some instances, expedited 
manuscripts will be published within approximately 1 month of accep- 
tance on www.annals.org, with print publication 2 months larer. 
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Trends in the Incidence and Survival of Patients with Hospitalized 
Myocardial Infarction, Olmsted County, Minnesota, 1979 to 1994 


Véronique L. Roger, MD, MPH; Steven J. Jacobsen, MD, PFD; Susan A. Weston, MS; Tauqir Y. Goraya, MD, PhD; JIII Killian, BS; 
Guy S. Reeder, MD; Thomas E. Kottke, MD, MSPH; Barbare P. Yawn, MD, MSc; and Robert L. Frye, MD 


Background: Evidence Indicates that deaths from coromary dis- 
ease are decreasing less In elderly persons and women Under- 
standing the determinants of these trends is important for preven- 
tion. 


Objective: To test the hypothesis that trends In Incidence and 
survival of hospitalized myocardial infarction differ according to 
sex and age. 


Design: Longitudinal observational study. 


Setting: Communtty-dwelling persons In Olmsted County, Min- 
nesota. 


Patients: 5117 patients who had an estimated 1820 incident 
myocardial infarctions from 1979 to 1994. 


Measurements: Myocardial Infarctions were validated by using 
epidemiologic criteria. Rates were directly adjusted to the age 
distribution of the 2000 U.S. population. 


Ithough age-adjusted mortality due to coronary dis- 

ease had decreased in recent decades, the continu- 
ing burden of coronary disease should not be underesti- 
mated, and the determinants of this decrease heve not 
been fully elucidated. Recent data from the United States 
indicate that the incidence of hospitalized myccardial 
infarction decreased modestly in recent years (1, 2), sug- 
gesting that medical care has contributed greatly to the 
decrease in mortality. Conversely, the World Health Orga- 
nization Monitoring Trends and Determinants in Cardio- 
vascular Disease study conversely found that chaages in 
incidence were the major reason for the decrease in 
deaths from coronary disease (3). These divergert find- 
ings warrant further analyses in different populations. 

Moreover, because neither of these studies ircluded 
persons older than 74 years of age, trends among elderly 
persons, the fastest growing segment of the population, 
could not be measured (1, 3-5). The Worcester Heart 
Attack Study showed that survival after myocardial in- 
farction improved. over time, but advancing age had a 
markedly adverse effect on survival (6). Although the 


Results: Of thé 1820 Incident infarctions, 44% occurred In 
women and 36% In persons 75 years of age or older. In 1979, the 
age-adjusted Incidence of myocardial Infarction was 205 per 
100 000 persons (95% Cl, 162 to 247 per 100 000 persons). 
Between 1979 and 1994, the age-adjusted incidence of myocar- 
dial infarction decreased by 8% (CI, —23% to 10%) In men but 
increased by 36% (CI, 9% to 70%) In women. A 31% decrease in 
the Incidence of infarction over time was observed In men 40 
years of age compared with a 49% Increase In women 80 years of 
age. Survival Improved predominately in younger persons. 
Conclusions: Over time, the incidence of hospitalized Infarction 
decreased In men but Increased In women and elderly persons. 
Survival benefits were clustered among younger persons. These 
results suggest that both Incidence and survival contribute to the 
contrasting mortality trends by age and sex and that the burden of 
coronary disease has shifted toward elderly persons, a finding that 
has public health Implications In an aging population. 
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explanations for these adverse findings are probably 
multifactorial and include more comorbid conditions 
and less use of efficacious therapies in elderly persons, 
these results emphasize the importance of monitoring 
coronary disease trends in this group. 

Data from Olmsted County, Minnesota, for per- 
sons of all ages indicated that the decrease in coronary 
mortality affected primarily middle-aged men; this find- 
ing suggests that the burden of coronary deaths has been 
shifted toward women and elderly persons (7). These 
data further highlight the importance of including older 
age groups in studies and the need to elucidate age- and 
sex-specific mortality trends. 

We sought to examine the trends in incidence and 
survival of patients with hospitalized myocardial infarc- 
tion in Olmsted County, Minnesota. We tested two 
hypotheses: 1) that the incidence of myocardial infarc- 
tion has not decreased overall over time, but that trends 
differ by sex and age, and 2) that survival after incident 
myocardial infarction has improved over time but that 
the magnitude of improvement differs by sex and age. 
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Context 


Mortality from coronary disease and the number of people 
hospttalized for myocardial infarction have decreased in 
recent years. Medical care or reduced incidence of cisease 
could be responsible. 





Contribution 


Between 1979 and 1994, age-adjusted incidence of myo- 
cardial infarction in Olmsted County, Minnesota, changed 
litde overall, although it decreased 8% in men, increased 
36% in women, and increased in older compared with 
younger persons. Mortality rates from myocardial infarc- 
tion decreased in younger but not older persons. 


Implications 

Secular trends in myocardial infarction reflect chang=s in 
both incidence and survival and vary significantly wth sex 
and age. 











-The cditors 


METHODS 
Setting 

Epidemiologic research in Olmsted County, Min- 
nesota, is possible because the county is relativ2-y iso- 
lated from other centers, and a few providers deliver 
nearly all medical care to local residents. The Mayo 
Clinic provides approximately half of the primery care 
and nearly all specialty care to the region, and GImsted 
Medical Center and its affiliate Olmsted Community 
Hospital provide care for the region in every medical 
field. The characteristics of the Olmsted County popu- 
lation are similar to those of white persons in the United 
States overall, except that a higher proportion af Olm- 
sted County residents are employed in the heath care 
sector (8). 

Each medical care provider uses a medical record 
system in which the details of every encounter are en- 
tered and can be easily retrieved; the Mayo Climic has 
maintained extensive indices of clinical and histologic 
diagnoses and surgical procedures since the 190s (9, 
10). Since 1966, similar indices have been develcped for 
non—Mayo Clinic providers through the Rochester Ep- 
idemiology Project, resulting in the linkage of medical 
records from all sources of care used by the popalation. 
This system provides a unique infrastructure for enalyz- 
ing disease determinants and outcomes. 
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Enumeration of Hospitalized Patients with Acute 
Myocardial Infarction 
Case Finding and Investigation 

Lists of patients discharged from hospitals in Olm- 
sted County who had diagnoses compatible with myo- 
cardial infarction were obtained from the Rochester Ep- 
idemiology Project index of diagnoses and the Hospital 
Utilization Review Database, an administrative database 
of hospitalizations maintained by the Mayo Clinic. The 
target International Classification of Diseases, Ninth Re- 
vision, codes were 410 (acute myocardial infarction), 
411 (other acute and subacute forms of ischemic heart 
disease), 412 (old myocardial infarction), 413 (angina 
pectoris), and 414 (other forms of ischemic heart dis- 
ease). All events coded as 410, a 50% random sample of 
code 411, and a 10% random sample of codes 412, 413, 
and 414 were reviewed. The sampling fractions were 
similar to those used in other studies (11). 

Trained abstracters reviewed the medical records of 
Olmsted County residents and collected information on 
cardiac pain (defined as pain occurring in the anterior 
chest, arms or jaw, back, shoulder, or abdomen) and 
timing of its onset. Pain was categorized as present if it 
met these criteria and no other cause of pain could be 
determined (11). Creatinine phosphokinase values were 
transcribed for up to three measurements on each of the 
first 3 days after admission. Information on a potential 
history of trauma or surgery, which might invalidate 
enzyme values, was recorded. 

Copies of up to three electrocardiograms (from the 
first day of the event or hospital admission, the last day 
of hospitalization, and the third day) were printed and 
sent to the Electrocardiogram Reading Center at the 
University of Minnesota to assign a Minnesota code (12). 


Determination of Incident Status of Myocardial Infarction 

The full medical record of each candidate case was 
searched for any episode compatible with previous in- 
farction. Abstracters were asked to first examine the his- 
tory surrounding the index event. If “no previous car- 
diac history” was specifically mentioned, the search for 
antecedent infarction was terminated. If a previous in- 
farction was mentioned or if nothing was specified, all 


records before the index event were examined. If data 


were available, the possible antecedent event was vali- 


dated by using the classification rule described below. If 
data were unavailable, the event was described qualita- 
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tively on the basis of the available documentation (con- 
firmed by attending physician, history of “heart attack” 
according to the patient, mention of silent infarction 
without further descriptor, or mention of old infarction 
on physician’s review of a routine electrocardiogram). 


Classification of the Index Hospitalized Myocardial 
Infarction 

Once the data for a hospitalized myocardial infarc- 
tion were collected, a standardized classification rule was 
applied to assign an epidemiologic diagnosis (5, 11, 13). 
Cardiac pain was categorized as present or absent, and 
enzyme values were classified as abnormal, equivocal, or 
normal. When review by a physician-author confirmed a 
potential nonischemic cause of elevated enzyme levels, 
the classification was downgraded to equivocal. 

According to the Minnesota system, one of five 
codes was assigned to the electrocardiograms (evolving 
diagnostic, diagnostic, evolving ST-T changes, equivo- 
cal, or absent). According to the classification rule, myo- 
cardial infarctions were classified as definite, probable, 
suspect, or no myocardial infarction on the basis of car- 
diac pain, enzyme, and electrocardiographic data. 

According to published criteria (13), fatal myocar- 
dial infarction can be definitively diagnosed if the pa- 
tient had a definite hospitalized infarction within 4 
weeks of death or an acute infarction was found at au- 
topsy. Of hospitalized persons with discharge codes 410 
to 414, those who died in the emergency department, 
those who were dead on arrival, and those with in- 
hospital events with a rapid fatal course for whom no or 
little data were available were categorized as having in- 
farction if they had an autopsy diagnosis of myocardial 
infarction. 


Follow-up 

In hospitalized patients, vital status was determined 
at discharge. Thereafter, it was determined by verifica- 
tion of death certificates, performed by the Rochester 
Epidemiology Project. 


Reliabllity of the Myocardial Infarction Ascertalnment 
Process 

The abstracters were trained in methods for case 
finding and residency ascertainment through the Roch- 
ester Epidemiology Project. Quality control involved re- 
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abstraction of a random sample of 19 cases. The K co- 
efficient was used to evaluate interobserver variability for 
categorical variables. By convention, arbitrary categories 
were used to define poor (k = 0.4), fair to good 
(0.4 < x = 0.7), and excellent (x > 0.7) agreement be- 
yond chance. Categorical variables were history of myo- 
cardial infarction and cardiac pain. Agreement was ex- 
cellent for history of infarction (K = 0.92 ([95% CI, 
0.79 to 1.0]), presence of cardiac pain (k = 0.93 [CI, 
0.84 to 1.0]), and presence of prolonged cardiac pain 
(x = 0.96 [CI, 0.88 to 1.0]). 


Statistical Analysis 

Age-, sex-, and year-specific incidences of hospital- 
ized myocardial infarction were calculated. The numer- 
ators were the number of all definite and probable inci- 
dent infarctions, and the denominators were the 
Olmsted County population as determined from census 
data for the years 1970, 1980, and 1990, with linear 
interpolation for the intercensus years and extrapolation 
after 1990 (14). Rates were directly adjusted to the age 
distribution of the 2000 U.S. population. Standard er- 
rors and 95% CIs were calculated on the basis of the 
Poisson error distribution. 

Age- and sex-specific trends in the incidence of hos- 
pitalized myocardial infarction were assessed by using 
weighted Poisson regression. The analyses were weighted 
to avoid bias in the analysis of observations that were 
sampled with unequal probability of selection. Age- and 
sex-specific counts were used as the units of observation. 
Counts were based on 10-year age groups, and the mid- 
point of the age range was used as the value for age in 
the regression models. 

Variables considered in the models were sex, calen- 
dar year, and age. The logarithm of the count was mod- 
eled, with the logarithm of the age- and sex-specific pop- 
ulation size as the offset, by using S-Plus statistical 
software, version 3.4 (Insightful Corp., Seattle, Wash- 
ington). Age and calendar year were entered as contin- 
uous variables. A linear and a quadratic component were 
tested for each variable, and the results of the final 
model were summarized by presenting the relative risk 
of incident myocardial infarction in 1994 compared 
with 1979 in selected age groups for men and women. 

Time trends in 28-day case-fatality rates were ana- 
lyzed by using logistic regression. Trends in long-term 
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Figure 1. Trends in the incidence of myocardial 
infarction from 1979 to 1994 in Olmsted County, 
Minnesota, in men (circles) and women (squares). 
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Incidence is shown on a linear scale and was adjusted by using the direct 
method to the age distribution of the total U.S. population in 2000. The 
heavy dotted lines represent the predicted values for the trends in inci- 
dence over time based on Poisson regression model. 


survival were analyzed by using the Kaplan—Meier 
method and were compared with the expected survival 
of the Minnesota population. Proportional hazards 
modeling was used to examine the independent effect of 
year on survival while adjusting for age and sex. Com- 
parison of the trends across age groups and between 
sexes was done by including interaction terms between 
year and age, and year and sex. A P value less than 0.05 
was considered statistically significant, except when test- 
ing for interaction; in the latter case, P values up to 0.10 
were considered significant. 


RESULTS 
Cohort 

From 1979 to 1994, an estimated 1820 incident 
infarctions occurred in Olmsted County in 5117 pa- 
tients screened. Data on health history before the index 
event available in the medical record covered a mean 
(+SD) period of 37 + 19 years. 

At the time of the index event, the median age was 
69 years (interquartile range, 58 to 79 years). Forty-four 
percent of incident infarctions occurred in women, and 
36% occurred in persons 75 years of age or older. 
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Trends in the Incidence of Hospitalized Myocardial 
Infarction 

The overall age-adjusted incidence of hospitalized 
infarction changed little between 1979 and 1994: In 
1979, it was 205 per 100 000 persons (95% CI, 162 to 
247 per 100 000 persons), and in 1994, it was 218 per 
100 000 persons (CI, 179 to 257 per 100 000 persons). 

As shown by the Poisson regression models, trends 
over time in the incidence of myocardial infarction dif- 
fered by age and sex. The incidence of infarction in- 
creased in women but decreased slightly in men (P = 
0.011 for the time X sex interaction term) (Figure 1). 
Between 1979 and 1994, the age-adjusted incidence of 
myocardial infarction decreased by 0.5% per year in 
men, for a nonsignificant decrease of 8% (CI, —23% to 
10%) over the study period. Conversely, in women, the 
age-adjusted incidence of myocardial infarction in- 
creased by 2.1% per year, corresponding to a statistically 
significant increase of 36% (CI, 9% to 70%) over the 
study period. 

The incidence of myocardial infarction increased 
over time in older persons compared with younger per- 
sons (P = 0.096 for the time X age interaction term). 
Table 1 shows the effect of age and sex, with some 
model-based calculations of relative risks. A 31% de- 
crease in the incidence of myocardial infarction from 
1979 to 1994 was observed in men 40 years of age, 
compared with a 49% increase in women 80 years of age. 


Trends in Mortality after Hospitalized Incident 
Myocardial Infarction 

Follow-up (mean duration, 5.1 + 5.4 years) was 
100% complete for mortality. The overall 28-day case- 
fatality rate remained greater than 10%, and no change 
was detected over time (Table 2). Similarly, no time 
trend was detected in each sex-specific stratum. The 
case-fatality rate decreased over time in persons younger 


Table 1. Age- and Sex-Specific Relative Risks for 
Incident Myocardial Infarction in 1994 Compared 
with 1979* 





Age Men Women 


40 years 
60 years 
80 years 


0.69 (0.48-0.97)t 
0.83 (0.67-1.02) 
1.00 (0.78-1.28) 


0.92 (0.68-1.54) 
1.24 (0.96-1.60) 
1.49 (1.16-1.92)t 





* The referent is the corresponding age and sex stratum in 1979. 
t P< 0.05. 
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Table 2, 28-Day Case-Fatality Rates for Incident 
Hospitalized Myocardial Infarction, by Tertlles of Time 














Group Case-Fataltty Rates for Incident P Value 
Hospitalized Myocardial Infarction for Trend 
1979-1984 1985-1989 1990-1994 
<——. % > 
Overall 12 13 11 >0.2 
Men 10 9 7 >0.2 
Women 14 20 15 >0.2 
Age < 75y 8 7 5 0.04 
Age=75y 19 24 22 >0.2 





than 75 years of age (nominal P value = 0.04) but did 
not change in persons 75 years of age or older. After 
logistic regression and adjustment for age and sex, the 
direction of the association indicated a decrease in the 
case-fatality rate from 1979 to 1994 (odds ratio, 0.83 
[CI, 0.50 to 1.39]; P > 0.2). 

The 5-year survival rate after incident infarction was 
64% (CI, 62% to 67%), which was significantly lower 
than the expected survival rate of 81% among the Min- 
nesota population (P = 0.001) (Figure 2). 

Proportional hazards regression indicated a decrease 
in the risk for death at all time points, but the magni- 
tude of the effect of time differed by age (P = 0.025 for 
the year X age interaction term). The effect of age is 
further demonstrated by model-based calculations of rel- 
ative risk for death after incident myocardial infarction 
in 1994 compared with 1979. In 1994, the relative risk 
for death was 0.45 (CI, 0.22 to 0.90) among persons 40 
years of age, 0.70 (CI, 0.49 to 0.99} among persons 60 
years of age, and 1.08 among persons 80 years of age 
(CI, 0.83 to 1.35); in the last group, the risk was un- 
changed from that in 1979. 


Time Trends In the Use of Medications 

From the first to the last tertile of the study period, 
the use of reperfusion therapy increased from 6% to 
41% (P < 0.001). Similar increases were noted for use 
of aspirin at discharge (12% to 77%) and B-blockers at 
discharge (32% to 56%). Increased use of treatments 
over time did not differ by age or sex (P > 0.10 for 
age X year and for sex X year interactions). 


DISCUSSION 
From 1979 to 1994, trends in the incidence of 
myocardial infarction in Olmsted County differed 
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markedly by age and sex: During this time, an 8% de- 
crease was observed in men but a 36% increase was 
observed in women. An increased incidence was also 
observed in older persons. The 28-day case-fatality rate 
and overall survival improved in younger persons, 
whereas they remained the same in older persons. These 
results indicate that the shift in coronary disease mortal- 
ity toward women and elderly persons observed in Olm- 
sted County during that period (7) is linked to age- and 
sex-based shifts in disease incidence and survival. 


Myocardial Infarction Incidence 

Recently published data from the World Health 
Organization Monitoring Trends and Determinants in 
Cardiovascular Disease study (3) and the Atherosclerosis 
Risk in Communities study (2) underscore the complex- 
ity of coronary disease trends. The World Health Orga- 
nization study ascribed the decrease in coronary deaths 
to changes in incidence, whereas the Atherosclerosis 
Risk in Communities study found mostly stable trends 
in myocardial infarction incidence despite decreasing 
mortality rates, suggesting that most of the decrease is 
related to improved medical care. However, neither of 
these two landmark studies included elderly persons, a 
growing segment of the population. Our study helps to 
elucidate this complex issue by demonstrating large age- 
and sex-based differences in secular trends of myocardial 
infarction incidence. A strength of our study is the avail- 


Figure 2. Observed survival.after incident myocardial 
Infarction In Olmsted County, Minnesota (solid line), 
and expected survival for the Minnesota population 
(dotted line). 
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ability of almost 40 years of medical history before the 
index infarction, which is crucial to ascertaining the in- 
cident nature of the event. 

The Worcester Heart Attack Study had no age limit 
for enrollment and showed a large decrease be-ween 
1975 and 1988 in the incidence of myocardial infarc- 
tion among elderly persons but an increase in incidence 
among some age groups in women (15). Although qual- 
itatively noteworthy, the exact magnitude and statistical 
significance of the age and sex differences in trends was 
not reported. Recent analyses from the Worcester Heart 
Attack Study indicated qualitatively flat trends in myo- 
cardial infarction incidence from the mid-1980s to 
the mid-1990s (16). No age- or sex-specific trends were 
reported. 

Our results support and extend these data by show- 
ing large differences in the incidence of myocardial in- 
farction between age- and sex-specific strata. The large 
decrease in incidence of myocardial infarction in 
younger men was of similar magnitude to the increase in 
incidence in older women. 


Survival after Myocardial Infarction 

Substantial improvement in survival after myocar- 
dial infarction among persons younger than 75 years of 
age during the second half of the 1980s, both in terms 
of the 28-day case-fatality rate (1, 2) and overall survival 
(1, 17), has been reported. The Worcester Heart Attack 
Study, which includes older persons, reported decreases 
in in-hospital mortality rates and adjusted long-term 
mortality rates (6, 16). Although these trends are en- 
couraging, the decreasing length of stay may partially 
confound trends in short-term mortality after myocar- 
dial infarction if in-hospital mortality is used as the 
outcome measure. Furthermore, as indicated in the 
Worcester Heart Attack Study, age adversely affected 
survival, which necessitates adjustment for age in trend 
analysis. However, age-specific analyses are important to 
identify age groups in which the survival benefits may 
have differed. Our results extend those of previous re- 
ports by indicating that younger persons, but not older 
persons, experienced a large improvement in survival. 
Furthermore, although survival improved during a pe- 
riod of major advances in the treatment of acute myo- 
cardial infarction and chronic coronary disease, m-yocar- 
dial infarction continues to contribute greatly to 
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reduced survival, compared with the expected survival in 
the same population; this reduction in survival occurs 


early after the infarction. 


Implications of Secular Trends 

The trends that we report are consistent with au- 
topsy data from Olmsted County indicating a shift in 
the prevalence of anatomic coronary disease toward 
elderly persons (18). The consistency of these data 
strengthens the implications of the trends. The decrease 
in incidence of myocardial infarction among younger 
men suggests that primary prevention is effective among 
this group and highlights the need to revisit primary 
prevention measures in women and elderly persons, who 
have not experienced commensurate decreases. The im- 
provement in survival observed in younger age groups is 
encouraging in terms of the effectiveness of therapeutic 
approaches to acute myocardial infarction and the effec- 
tiveness of secondary prevention. Yet, these trends con- 
trast with a lack of noticeable survival benefit among 
older persons, which, combined with the trends in inci- 
dence, indicates a shift of the burden of coronary disease 
toward elderly persons. Because the population is aging, 
these unfavorable trends have major public health im- 
plications, and studies of possible explanations are 
needed. Reports of less use of thrombolytics in elderly 
persons (19) indicate that this pattern of care stems from 
clinical judgment that is appropriately based on comor- 
bid conditions in some cases but only on older age in 
others, a practice that is not consistent with the pub- 
lished literature. Although ecologic analyses linking sec- 
ular trends in therapies to trends in outcome are chal- 
lenging, our study did not show that the increase over 
time in the use of reperfusion therapy and f-blockers 
and aspirin at discharge differed according to age. This 
in turn suggests that a differential increase over time in 
the use of these therapies is unlikely to fully explain the 
age differences in survival trends that we observed 
herein. Although some factors, such as delay in present- 
ing to the hospital, can be addressed, other issues related 
to the risk-to-benefit ratio of aggressive management 
of acute myocardial infarction in the elderly are more 
complex (20). 

Studies have documented age- and sex-based differ- 
ences in the use of preventive services (21). Our data 
indicate that the effectiveness of secondary prevention 
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programs in light of these secular trends should be in- 
vestigated further. 


Limitations 

The racial and ethnic composition of Olmsted 
County limits generalization of our data to groups not 
adequately represented in the population studied. How- 
ever, no population can be representative of the United 
States as a whole, as illustrated by the regional variations 
in heart disease rates observed in this country (22). The 
unique strengths of Olmsted County data reside less in 
their generalizability than in the ability to examine the 
various determinants of the decrease in deaths from cor- 
onary disease in a single population, from which inci- 
dence can be optimally ascertained because of the avail- 


ability of longitudinal data. 


Conclusions 

In conclusion, between 1979 and 1994, the inci- 
dence of myocardial infarction decreased but increased 
substantially among women and elderly persons. Sur- 
vival benefits are clustered among younger persons; no 
improvement could be discerned in older persons. These 
findings indicate that the burden of coronary disease is 
shifting toward elderly persons and suggest that preven- 
tive and therapeutic gains have not been experienced 
equally throughout the population. These trends have 
important public health implications in an aging popu- 
lation, and further studies of possible explanations are 
warranted to define preventive measures. 
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Ap LIBITUM 


“So was | once myself a swinger of birches." 


—“ Birches" 
Robert Frost 


White Birch 


| loved the tree before | knew its name 

(As one may seek an unmet woman's eyes), 
Its shade in summer, then when winter came, 
Its stateliness in snow, its strength, its size. 
Propped up against its trunk, I'd read or dream 
Of faraway enchantments, or inflame 

My mind with sultry sirens still unseen 

But beckoning, as mythic songs proclaim. 

| felt at home beneath that shady tree, 
Anchored, engaged in life's incessant search— 
King Arthur had Excalibur, for me 

There was my rooted touchstone, my white birch. 
When leaves are shed, its attributes remain— 
| loved the tree before | knew its name. 


George N. Braman, MD 
Bronx, NY 10471 


Current Author Address: George N. Braman, MD, 
6142 Delafield Avenue, Bronx, NY 10471. 
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Survival Associated with 5-Fluorouracil-Based Adjuvant Chemotherapy 
among Elderly Patients with Node-Positive Colon Cancer 


Vijaya Sundararajan, MD, MPH; Nandita Mitra, PhD; Judith S. Jacobson, DrPH; Victor R. Grann, MD, MPH; Daniel F. Heitjan, PhD; 


and Alfred I. Neugut, MD, PhD 


Background: Randomized clinical trials have demonstrated the 
efficacy of adjuvant 5-fluorouracil (5-FU)-based chemotherapy af- 
ter surgical resection of node-positive colon cancer. Although this 
treatment became the standard in 1990 following a National In- 
stitutes of Health Consensus Conference, among those at least 65 
years of age it is less likely to be offered to older or nonwhite 
patients. 


Objective: To determine the association between 5-FU-based 
chemotherapy and survival in older patients. 


Design: Retrospective cohort study. 


Setting: Combined database of the National Cancer Institute's 
Surveillance, Epidemiology, and End Results (SEER) program and 
Medicare. 


Patients: 4768 patients 65 years of age or older who received a 
diagnosis of node-positive colon cancer from 1992 to 1996, were 
covered by Medicare Parts A and B, and resided in the population 
covered by the SEER program. 





Measurements: Propensity scores to control for known predic- 
tors of receiving treatment, Cox proportional hazards models to 
assess the association of 5-FU therapy with survival, and sensi- 
tivity analyses to estimate the possible effects of unknown con- 
founders. 


Results: Fifty-two percent of patients received 5-FU therapy. For 
this sample, the hazard ratio for death associated with 5-FU ther- 
apy was 0.66 (95% Cl, 0.60 to 0.73). Confounding could have 
accounted for this association only if an unmeasured confounder 
were extremely unequally distributed between the treated and 
untreated groups or increased mortality by at least 50%. 


Conclusions: 5-Fluorouracil adjuvant therapy is significantly as- 
sociated with reduced mortality in older patients, similar to the 
association found in randomized, controlled trials among younger 
patients. More frequent use of 5-FU therapy in older patients 
would probably reduce death from colon cancer. 


Ann Intern Med. 2002;136:349-357. www.aitials.org, 
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S| 1990, adjuvant chemotherapy with 5-fluoroura- 
cil (5-FU)—based regimens has been the standard of 
care for patients with node-positive colon cancer. In that 
year, Moertel and colleagues (1) reported the results of a 
phase II randomized, controlled trial in which patients 
who received 5-FU had a 41% lower recurrence rate and 
a 33% lower mortality rate (estimated) at 3 years com- 
pared with controls. Shortly thereafter, a National Insti- 
tutes of Health Consensus Conference (2) acknowledged 
the benefits of 5-FU~based adjuvant chemotherapy 
for patients with node-positive disease. After a median 
follow-up of 6 years, the 5-year survival rate in the trial 
by Moertel and colleagues was approximately 70% in 
patients who received surgery plus chemotherapy and 
50% among those who received surgery alone (3). 
Nearly 75% of cases of colorectal cancer are diag- 
nosed in patients older than 65 years of age (4), but 
most participants in randomized, controlled trials are 
younger than 65 years (5). If 5-FU-— based adjuvant che- 
motherapy is efficacious in older patients, treatment of 
this subgroup could substantially reduce overall death 
from colorectal cancer. However, confirming estimates 


from an earlier study (6), we recently reported that only 
52% of patients older than 65 years of age who had 
node-positive colon cancer had received 5-FU therapy 
(7, 8). No treatment was associated with older age, black 
ethnicity, a smaller number of positive lymph nodes, 
and more comorbid conditions (8). 

Cooperative oncology groups are now making ef- 
forts to include older patients in trials. However, clinical 
trials should be based on analysis of relevant pretrial 
data, including laboratory data and, where available, ob- 
servational data. Moreover, participants in clinical trials 
do not represent all patients who may ultimately be- 
come candidates for treatment, and trial treatment may 
differ from clinical practice once a trial drug becomes 
commonly used. For example, patients who are believed 
to have a high risk for treatment-related toxicity are 
generally excluded or exclude themselves from clinical 
trials. For these and other reasons, trial results may differ 
from actual treatment outcomes in everyday practice. 
Population-based data may provide valuable insights 
into the practical effectiveness of a treatment that cannot 
be obtained from a trial. The purpose of this study was 
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Context ear 
Adjuvant chemotherapy is standard care for patients with 
node-positive colorectal cancer, but older patients are less 
likely than younger patients to receive adjuvant chemo- 
therapy for colorectal cancer. 

Chemotherapy trials enrolled mostly patients younger than 
65 years of age, so clinicians may be reluctant to prescribe 
chemotherapy for their older patients. 


CL ee 
In this population-based study of 4768 patients 65 years 
of age and older with node-positive colorectal cancer, 


5-fluorouracil-based chemotherapy yielded survival tene- 
fits similar to those observed in younger patients. 


These results remained robust in a careful sensitivity analysis. 


Implications 


Increased use of 5-fluorouracil—based adjuvant chemo- 
therapy in older patients with colorectal cancer wouid 
probably reduce cancer-related mortality. 


Es eee 








-The Editors 


to assess the effect of 5-FU—based adjuvant chemother- 
apy on survival in a population-based sample of elderly 
patients with node-positive colon cancer. 


METHODS 
Data Sources 

We used a database developed in 1993 by Potosky 
and colleagues (9) that links files of patients with cancer 
from the National Cancer Institute’s Surveillance, Epi- 
demiology, and End Results (SEER) cancer regisery with 
Medicare claims files. The SEER files provide informa- 
tion on tumor histology and location, disease stage, in- 
dividual demographic characteristics, primary surgical 
and radiation treatment, and survival for cases of cancer 
occurring in approximately 14% of the U.S. population. 
The Medicare claims files contain extensive diagnostic, 
treatment, and cost data for patients covered by Medi- 
care. 


Sample Selection 

In the linked SEER—Medicare database, 60 511 pa- 
tients received a first diagnosis of primary colon cancer 
from 1992 to 1996. OF these, 52 490 were at least 65 
years of age and 7659 had stage IH disease (according to 
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American Joint Cancer Committee criteria). We ex- 
cluded 2622 patients who were enrolled in a health 
maintenance organization (HMO) from 12 months be- 
fore diagnosis to 120 days after diagnosis and who were 
not covered by Medicare Parts A and B during the 16- 
month interval. The Health Care Financing Administra- 
tion does not collect claims data from risk-based 
HMOs. We also excluded 13 patients who survived less 
than 120 days after the date of diagnosis; 39 patients 
who did not have positive regional nodes confirmed on 
pathologic examination and surgical resection of the tu- 
mor; and 23 patients with small-cell, squamous-cell, ad- 
enocystic, adenosquamous, or carcinoid tumors. Thus, 
4962 patients, none of whom received a diagnosis at 
autopsy or from death certificate data, were included in 
our study, 


Treatment with 5-FU-Based Adjuvant Chemotherapy 

With national codes used by the Health Care Fi- 
nancing Administration, the Common Procedure Cod- 
ing System (HCPCS), we identified patients who had 
received 5-FU (level II HCPCS code J9190) in their 
physician’s office or at a hospital outpatient department. 
Those who began 5-FU therapy within 120 days of can- 
cer diagnosis were classified as receiving adjuvant 5-FU 
treatment. For patients who did not receive 5-FU, we 
determined whether level If HCPCS codes or Interna- 
tional Classification of Diseases, 9th revision, Clinical 
Modification diagnostic codes from physician claims 
files showed evidence of other chemotherapy. 


Sociodemographic Variables, Comorbid Disease, and 
Determination of Survival 

The SEER database includes data on age, ethnicity, 
sex, and area of residence. To assess the prevalence of 
comorbid disease in our cohort, we used the Deyo ad- 
aptation of the Charlson comorbidity index (10, 11). In 
its inpatient files, the Medicare database allows up to 10 
codes from the International Classification of Diseases, 
9th revision, Clinical Modification per admission. We 
searched all available codes to identify patients in the 
Medicare files who had a history of myocardial infarc- 
tion, congestive heart failure, peripheral vascular disease, 
cerebrovascular disease, dementia, chronic pulmonary 
disease, connective tissue disease, peptic ulcer disease, 
mild to severe liver disease, diabetes with or without 
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end-organ damage, hemiplegia, moderate or severe renal 
disease, or AIDS from 365 days before to 120 days after 
cancer diagnosis. Each category was weighted according 
to the Charlson index. For those who died by the end of 
follow-up on 15 April 1999, we determined survival 
time as the interval from the date of cancer diagnosis to 
the Medicare date of death. Those surviving past 15 
April 1999 were classified as censored (alive at the end of 
follow-up), and the interval from their diagnosis date to 
the end of follow-up was included in the survival anal- 


ysis. 


Statistical Analysis 

We used SAS software, version 6.12 (SAS Institute, 
Inc., Cary, North Carolina), for all analyses. A Cox pro- 
portional hazards model was developed to compare sur- 
vival in patients who received 5-FU therapy and those 
who did not. To balance observed covariates between 
the two groups, we used propensity score methods (12- 
14). Finally, to assess the extent to which an unmea- 
sured covariate might explain our results, we conducted 
a formal sensitivity analysis (15). 


Propensity Score Methods 

Random assignment to treatment groups is a major 
feature of randomized, controlled trials. The purpose of 
randomization is to minimize systematic differences be- 
tween treatment groups in the distribution of observed 
or unobserved covariates. Observational studies are gen- 
erally considered less informative about treatment effects 
than randomized, controlled trials because, given the in- 
vestigators’ inability to randomize, the treated and con- 
trol groups may differ considerably in baseline predic- 
tors of outcome. Stratification, matching, or model- 
based covariate adjustment may be used to control for 
these differences. However, these techniques can be ap- 
plied to only a limited number of covariates; it is not 
feasible to match treated and untreated patients on more 
than a handful of potential confounders. Stratification is 
also of limited benefit because when the number of 
strata is large, some strata may contain only treated pa- 
tients or only untreated patients, and model-based. co- 
variate adjustment is problematic when the distributions 
of the covariates in the two groups do not overlap sub- 
stantially (12). We therefore used propensity score 
methods to minimize bias in our survival analysis of 
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patients with colon cancer who did or did not receive 
5-FU therapy. 

The propensity score can be thought of as a measure 
of the likelihood that a patient will be treated solely on 
the basis of his or her covariate information (12—14). To 
determine the propensity score, a logistic regression 
model is constructed in which the dependent variable is 
the treatment group and the independent variables are 
predictors of treatment. The propensity score for each 
patient is his or her probability of being in the treatment 
group based on the logistic regression model. When pa- 
tients are grouped into five strata on the basis of their 
propensity scores, the treated and untreated patients in 
each stratum are theoretically balanced with respect to 
potentially confounding covariates. Subclassification 
into five strata of propensity scores, or quintiles, is con- 
sidered adequate to remove more than 90% of the bias 
resulting from each of the covariates (16). 

We estimated propensity scores for each patient us- 
ing a logistic regression model with treatment as the 
dependent variable and factors potentially associated 
with treatment as the independent variables. We then 
grouped the patients into five strata representing quin- 
tiles of the propensity score. In each quintile of propen- 
sity scores, we analyzed the association of treatment with 
mortality using a Cox proportional hazards regression 
model. We also modeled the association of treatment 
with death for the entire sample, controlling for propen- 
sity score and age as continuous variables. We then plot- 
ted survival curves for the treated and untreated groups, 
adjusting for propensity score and age (17). 


Sensitivity Analysis 

Like randomization, stratification on propensity 
scores balances the treated and untreated groups with 
respect to observed covariates. However, randomization 
also balances the groups with respect to unobserved co- 
variates. In nonrandomized studies, an observed associ- 
ation between treatment and outcome may reflect the 
effects of unknown or unmeasured confounders (covari- 
ates that are associated with both treatment and out- 
come). The objective of a sensitivity analysis is to inves- 
tigate the possible effects of such unmeasured 
confounders on an observed association (15, 18, 19). In 
our analysis, we investigated the effects of an unmea- 
sured binary confounder on the hazard ratio for 5-FU, 
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Table 1. Demographic and Clinical Characteristics of 
Patients with Node-Positive Colon Cancer in the 


SEER—Medicare Database* 





Characteristic 


Age 
65-69 y 
70-74 y 
75-79 y 
80-84 y 
285 y 
Year of diagnosis 
1992 
1993 
1994 
1995 
1996 
Ethnicity 
Non-Hispanic white 
Non-Hispanic black 
Hispanic 
Other 
Sex 
Male 
Female 
Urban residencet 
Yes 
No 
SEER registry site 
Los Angeles, CA 
Atlanta, GA 
Connecticut 
Detroit, MI 
Hawaii 
New Mexico 
lowa 
San Francisco, CA 
San Jose, CA 
Seattle, WA 
Utah 
Lymph nodes involved with tumor 
1 
2 
23 
Unknown 
Tumor grade 
Well differentiated 
Moderately differentiated 
Poorly differentiated 
Undifferentiated 
Unknown 
Extent of disease 
Ti 
T2 
T3 
T4 
Charison comorbidity score 
o 
1 
>1 


otal 





Patients 





798 (17) 
4172 (25) 
1186 (25) 

887 (19) 

725 (15) 


1015 (21) 
944 (20) 
952 (20) 
977 (21) 
880 (19) 


3992 (84) 
372 (8) 
167 (4) 
237 (5) 


2044 (43) 
2724 (57) 


3939 (83) 
829 (17) 


694 (15) 
262 (6) 
737 (16) 
757 (16) 
123 (2.6) 
167 (3.5) 
744 (16) 
423 (9) 
211 (4) 
460 (10) 
190 (4) 


1679 (35) 
959 (20) 

1967 (41) 
163 (3) 


262 (6) 
2965 (62) 
1280 (27) 

61 (1) 

200 (4) 


83 (2) 
344 (7) 
3953 (83) 
388 (8.1) 


2901 (63) 

1188 (26) 
532 (12) 

4768 (100) 


Patients Treated 
with §-FU 


o 





* SFU = S-fluorouracil; CA = California; GA = Georgia; MI = Michigan; 
SEER = Surveillance, Epidemiology, and End Results; WA = Washington. 





t Population = 250 000. 


3521/5 March 2002) Annals of Internal Medicine| Volume 136° Number 5 


varying both the prevalence of the unknown confounder 
in the treatment and control groups and the relative 
hazard of death associated with the unmeasured con- 
founder. 

One unmeasured potential confounder in our data 
is the performance status or functional impairment of 
patients with cancer. The SEER-Medicare database 
does not include information about performance status. 
Performance status has been linked to cancer survival 
(20-23) and is also likely to be associated with the de- 
cision to treat with chemotherapy; the greater the degree 
of functional impairment, the less likely it is that a pa- 
tient will receive chemotherapy. Therefore, an associa- 
tion of 5-FU therapy with survival may well be con- 
founded by performance status. By conducting a 
sensitivity analysis, we were able to test the magnitude of 
the independent effect necessary for an unmeasured 
confounder to account for the observed association of 
treatment with survival. 


Role of the Funding Sources 

The U.S. National Cancer Institute and the Amer- 
ican Cancer Society funded the study but had no role in 
the collection, analysis, or interpretation of the data or 
in the decision to submit the manuscript for publica- 
tion. 


RESULTS 

Of the original group of 4962 patients with node- 
positive colon cancer, 194 (3.91%) received chemother- 
apy that did not include 5-FU. These patients were ex- 
cluded from further analysis. Table 1 shows the 
demographic and clinical characteristics of the remain- 
ing 4768 patients and the proportions treated with 
5-FU. Overall, 52% of patients received 5-FU. Table 2 
compares treated and untreated patients with respect to 
age, year of diagnosis, ethnicity, sex, urban residence, 
specific SEER cancer registry site, number of lymph 
nodes involved with tumor, tumor grade, extent of dis- 
ease, and comorbid disease status. All of these covariates 
were predictors of treatment with 5-FU and were un- 
equally distributed between the treated and untreated 
groups. With adjustment for propensity score, all covari- 
ates (except for age) were balanced within each stratum. 
Only 11% of patients in quintile 1 (mean age, 87 years) 
but 83% of those in quintile 5 (mean age, 69 years) were 
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treated (Table 3). Therefore, age was strongly associated 
with treatment. 

Because age was still unequally balanced between 
the two treatment groups even after patients were strat- 
ified into quintiles of propensity score (Table 3), we 
controlled for age in our analysis of the survival benefit 
of 5-FU within each quintile. In quintile 1, treatment 
with 5-FU did not seem to be significantly associated 
with survival. In quintiles 2 through 5, treatment with 


Table 2. Significance of Differences between Treated and 
Untreated Patients, before and after Propensity 
Score Adjustment* 


Covartates P Values for the Difference 
between Treated and 
Untreated Patients 
Without With 
Adjustment Adjustment 
Age <0.0C1 <0.001 
Year of diagnosis 0.01 >0.2 
Ethnicity 
Non-Hispanic white 0.003 >0.2 
Non-Hispanic black 0.003 >0.2 
Hispanic >0.2 >0.2 
Other >02 >0.2 
Male sex <0.001 >0.2 
‘Urban residence 0.08 >0.2 
SEER registry site 
Los Angeles, CA >0.2 >0.2 
Atlanta, GA >0.2 >0.2 
Connectkut 0.027 >0.2 
Detroit, MI 0.0019 >0.2 
Hawali 0.18 >0.2 
New Mexico >0.2 >0.2 
lowa <0.001 >0.2 
San Francisco, CA 0.14 >0.2 
San Jose, CA 0.13 >0.2 
‘Seattle, WA >0.2 >0.2 
Utah <0.001 >0.2 
Lymph nodes involved with tumor 
1 0.005 >0.2 
2 0.02 >0.2 
23 0.001 >0.2 
Unknown 0.14 >0.2 
Tumor grade 
Well differentiated 0.06 >0.2 
Moderately differentiated 0.09 >0.2 
Poorly differentiated >02 >0.2 
Undifferentiated >O.2 >0.2 
Unknown differentiation >C.2 >0.2 
Extent of disease 
T14 C.03 >0.2 
T2 <C€.001 >0.2 
T3 €.20 >0.2 
T4 >C2 >0.2 
Charlson comorbidity score <C.001 >0.2 





* CA = California; GA = Georgia; MI = Michigan; SEER = Surveillance, Epi- 
demiology, and End Results; WA = Washington. 


wow.annals.org 


Table 3. Association of Treatment with Age, and Rate 
Ratio for Mortality according to Propensity 
Score Quintile* 






Hazard Ratio 










Quintile Mean Age 


Treated, % (Range), y (95% Cit 
1 11 87 (73-103) 0.81 (0.62-1.05) 
2 38 80 (67-88) 0.55 (0.46-0.66) 
3 59 76 (66-83) 0.64 (0.54-0.77) 
4 74 73 (65-79) 0.75 (0.61-0.92) 
5 83 69 (65-74) 0.71 (0.55-0.91) 
Entire sample 52 76 (65-103) 0.66 (0.60-0.73) 


* Propensity scores were calculated as the sum of the value of the coefficients for 
the variables ic se by each patient’s values for those variables in a logistic 


regression model of predictors of treatment. Quintiles represent patients grouped 
on the basis of propensity scores. 

+ Hazard ratios for the association of treatment with mortality within each quintile 
are adjusted for age; the hazard ratio for the entire sample is also adjusted for 


propensity score. 


5-FU was associated with better survival (hazard ratios, 
0.55 to 0.75). After evaluating all patients and control- 
ling for age and quintile of propensity score, we found 
that treatment with 5-FU was associated with a mortal- 
ity reduction greater than 30% (Figure). 

In sensitivity analyses (Table 4), we found that an 
unmeasured confounder would account for the observed 
association of 5-FU treatment with reduced mortality 
only if it were extremely unequally distributed between 
the treated and untreated groups or increased mortality 
by at least 50% (hazard ratio = 1.5). For example, to 
account for the mortality reduction, a confounder 
would have to be nine times more prevalent in the un- 
treated group and have a hazard ratio of 1.75, or be five 
times more prevalent in the untreated group and have a 
hazard ratio of 3.0. 


DISCUSSION 

In the past two decades, significant advances have 
been made in the prevention, early detection, and treat- 
ment of colon cancer in the United States. Although 
chemotherapy has not yet had a dramatic impact on the 
cure rate of advanced colon cancer, 5-FU therapy has 
been shown to be highly efficacious in reducing cause- 
specific mortality for node-positive disease and has be- 
come the standard of care (1-3, 24). 

The efficacy of medical care denotes the benefits de- 
rived from treatment in the optimal environment of 
clinical trials, especially randomized, controlled trials. In 
these trials, researchers use special criteria to randomly 
assign participants to treatment and control groups that 
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Figure. Survival of patients with node-positive colon 
cancer. 
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The solid line indicates patients treated with 5-Huorouracil; rhe dotted 
ine indicates those not treated with 5-fluorouracil. 





are similar in the distribution of factors affecting re- 
sponse to treatment. Patients are selected for their per- 
formance status and ability to tolerate potentially toxic 
exposures (25). The process of care is maintained within 
specific guidelines, with frequent follow-up and proto- 
cols for subsequent disease management. However, in 
the “real world,” physicians care for nonstandardized 
patients, and outcomes are determined by many uncon- 
trolled or unknown factors, including variations in prac- 
tice patterns and patient preferences. Therefore. the ef 
fectiveness of a treatment (that is, its benefit in everyday 
medical practice) may differ considerably from its effi- 
cacy. 

Incidence rates for colorectal cancer are six times 
higher in persons 65 to 84 years of age than in younger 
persons. Age is also associated with stage at diagnosis 
and death; most deaths from colorectal cancer occur in 
persons older than 65 years of age (26). Although elderly 
persons bear most of the burden of cancer, older pa- 
tients have been less likely to receive standard cancer 
treatments, even when such treatments are potentially 
curative. Studies of the use of potentially curative treat- 
ment for several types of cancer have found that the 
likelihood of not being treated increased with age (27— 
29). In a previous study, we found that increasing age 
had a strong inverse association with receipt of 5-FU- 
containing chemotherapy in patients with node-positive 
colon cancer (7, 8). A survey found that women with 
colorectal cancer who were older than 65 yeas of age 
were significantly less likely than younger patients to 
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have been referred to oncologists and to have received 
radiation therapy or chemotherapy (30). 

Clinicians may have good reasons for using less ag- 
gressive treatment in elderly patients with cancer. El- 
derly patients are more likely to have comorbid condi- 
tions or impairments of functional status that may make 
cancer treatment and its toxicities particularly difficult 
to tolerate. Chemotherapy for lung cancer (31) and ra- 
diation therapy for rectal cancer (32) have both been 
found to be more toxic in older than in younger pa- 
tients. These considerations may account in part for the 
underrepresentation of elderly patients in clinical trials. 
However, a meta-analysis of 19 drug trials found no 
convincing evidence that chemotherapy was, in general, 
more toxic or less beneficial in patients 70 years of age or 
older than in younger patients (33). A secondary analy- 
sis of several phase H trials in patients with advanced 
cancer also found no evidence of increased toxicity in 
those older than 65 years of age (34); however, partici- 
pants in these trials may have been selected because they 
had better than average overall health and functional 
status, regardless of age. 

The SEER-Medicare database is well suited for 
studies of the effectiveness of treatment among elderly 
patients with cancer. Almost all persons older than 65 
years of age are covered by Medicare, and Medicare 
claims files provide relatively detailed data on certain 
diagnoses and treatments. The database has limitations; 


Table 4. Sensitivity of the Hazard Ratio to an 
Unmeasured Binary Confounder* 


m 











Prevalence of Prevalence of UBC Hazard 5-FU Hazard Ratio, 
UBC in the UBC in the Ratio Adjusted for UBC 
Untreated Group, % 5-FU Group, % (95% CI) 
50 10 3.00 4.14 (1.00-1.21) 
60 10 2.00 0.96 (0.88-1.06) 
50 10 2.00 0.90 (0.83-0.99) 
90 50 2.00 0.84 (0.77-0.92) 
90 10 4.75 4,03 (0.94-1.13) 
90 50 1:75 0.81 (0.74-0.88) 
50 10 4.75 0.85 {0.77-0.93} 
90 10 4.5 0.92 (0.84~1 00) 
90 50 45 0.77 (0.70-0.84) 
50 10 15 0.79 (0.72-0.86) 
90 10 4.25 0.79 (0.72-0.87) 
90 50 4.25 0.72 (0.66-0.79) 
50 10 4.25 0.73 (0.66-0.80) 
90 10 11 0.72 (0.65-0.78) 
90 0.5 44 0.69 (0.63-0.75) 
50 10 V4 0.69 (0.63-0.75) 
*5-FU = $-fluorouracil; UBC = unmeasured binary confounder. 
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it does not contain data on oral prescription drugs, and 
it is not completely informative about treatments ad- 
ministered to hospital inpatients. However, 5-FU ther- 
apy is usually administered intravenously in outpatient 
settings. 

Observational data cannot provide definitive evi- 
dence that treatment improves survival, because obser- 
vational studies cannot fully control for the distribution 
of important covariates among treatment groups. How- 
ever, propensity score methods allow researchers to con- 
trol for a larger number of variables. Using these meth- 
ods, we observed a significant improvement in survival 
in the treated group, with a hazard ratio of 0.66 overall 
(Table 3), and a fairly consistent benefit over the pro- 
pensity score quintiles. The observed benefit was similar 
to that seen in randomized trials among generally 
younger patients. Sensitivity analyses also suggested that 
this observation is fairly robust and could be otherwise 
explained only by a highly unequal distribution of an 
unmeasured confounder. A recent meta-analysis involv- 
ing 3361 elderly patients reported similar survival ben- 
efits (35). 

The SEER database is the best-known source of 
population-based cancer data in the United States. Al- 
though the SEER database may underrepresent cancer 
incidence and mortality rates in less educated persons 
living in poorer and more rural areas, the difference 
between the SEER sample and the U.S. population in 
these variables rarely exceeds 5% (36). Therefore, the 
generalizability of our results to the U.S. population as a 
whole is probably strong. 

Another strength of our study is the quality of the 
data themselves. The SEER data have been tested, qual- 
ity controlled, and validated in several ways. In most 
evaluations of accuracy in representing diagnostic infor- 
mation, Medicare claims data for important diagnoses, 
such as myocardial infarction and diabetes, agree with 
data from chart abstraction more than 85% of the time 
(37, 38). 

We believe that the HCPCS codes used to deter- 
mine chemotherapy treatment status are accurate. Be- 
cause oncologists must bill for the chemotherapy thev 
deliver in order to be reimbursed, we doubt that the 
claims data underrepresent HCPCS codes for chemo- 
therapy. In addition, because we performed iterative 
searches for chemotherapy codes, it is unlikely that we 
missed patients who received chemotherapy. A compar- 
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ison of Medicare data with random chart reviews has 
confirmed the sensitivity and specificity of the chemo- 
therapy data for 5-FU in patients with colon cancer 
(Warren J. Personal communication). 

Our study has several limitations. The decision not 
to use adjuvant chemotherapy involves judgment on the 
part of the physician and the patient, and its appropri- 
ateness may not be measurable by reference to a medical 
claims data set. To assess comorbidity, we used hospital 
inpatient claims for conditions referenced in the Charl- 
son comorbidity index (10, 11), but we had no data on 
performance status, which is known to be an important 
prognostic factor. We were also unable to determine 
whether oral levamisole or leucovorin was used because 
we had no data on oral medications. 

The SEER—Medicare database does not include data 
on individual socioeconomic status or household size. 
Regardless of insurance coverage, socioeconomic status 
may be associated with treatment because poor patients 
may not be able to afford transportation or other amen- 
ities that make frequent outpatient visits for chemother- 
apy feasible. Older patients are more likely to live alone 
than younger patients, and having a spouse or other 
relative who can help with transportation or home care 
may also affect the feasibility of treatment. The SEER- 
Medicare database also excludes most patients younger 
than 65 years of age; therefore, we were unable to assess 
the prevalence of treatment among younger patients. 

Our data set did not include patients who received a 
cancer diagnosis after 1996. In the past few years, several 
new chemotherapeutic regimens for colorectal cancer 
have come into use (39). Because these treatments have 
substantial toxicity, physicians may hesitate to offer 
them to older patients. Trials with survival end points 
are currently in progress for many of these new treat- 
ments. Assessment of quality-adjusted survival in 
younger and older patients will be of great value to phy- 
sicians and patients confronting treatment decisions. 

We excluded patients who had HMO coverage be- 
cause we could not obtain treatment-specific data on 
them. Although our study sample may differ from the 
fee-for-service Medicare population, studies comparing 
HMO and fee-for-service patients with colon cancer 
have found few differences in care and no differences in 
outcomes in the Medicare setting (40) or elsewhere (41). 

It is known that some patients decline chemother- 
apy because they fear its toxic side effects. However, in a 
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survey among 20 patients receiving chemotherapy for 
colon cancer, patients rated their quality of life ar 3.5 on 
a scale of 0 to 5 (0 = hospitalization, 5 = no modifica- 
tion) (42). The final report of the original trial of 5-FU 
and levamisole found that treatment reduced the recur- 
rence rate by 40% and the mortality rate by 33% and 
did not cause detectable late side effects (3). A separate 
analysis found that 5-FU treatment was highly cost- 
effective, even with quality adjustment (43). 

We examined patients 65 years of age or older who 
had node-positive colon cancer and found that survival 
was significantly greater in those who received 5-FU 
treatment. This difference is similar to that described in 
randomized clinical trials, and sensitivity analyses sug- 
gest that it is accurate and robust. Because most cases of 
colon cancer are diagnosed in patients older chan 65 
years of age, increased use of adjuvant 5-FU therapy 
among older patients with node-positive colon cancer 
would probably improve the overall survival of patients 
with colon cancer in the United States. 
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Burnout and Self-Reported Patient Care in an Internal Medicine 


Residency Program 
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Background: Burnout is a syndrome of depersonalizatien, emo- 
tional exhaustion, and a sense of low personal accomplishment. 
Little is known about burnout in residents or its relationship to 
patient care. 


Objective: To determine the prevalence of burnout in medical 
residents and explore its relationship to self-reported patient care 
practices. 


Design: Cross-sectional study using an anonymous, mailed survey. 


Setting: University-based residency program in Seattle, Wash- 
ington. 


Participants: 115 internal medicine residents. 


Measurements: Burnout was measured by using the Maslach 
Burnout Inventory and was defined as scores in the high range for 
medical professionals on the depersonalization or emotional ex- 
haustion subscales. Five questions developed for this study as- 
sessed self-reported patient care practices that suggested subop- 
timal care (for example, “I did not fully discuss treatment options 
or answer a patient's questions” or “I made ... errors that were 
not due to a lack of knowledge or inexperience”). Depression and 


at-risk alcohol use were assessed by using validated screening 
questionnaires. 


Results: Of 115 (76%) responding residents, 87 (76%) met the 
criteria for burnout. Compared with non—burned-out residents, 
burned-out residents were significantly more likely to self-report 
providing at least one type of suboptimal patient care at least 
monthly (53% vs. 21%; P= 0.004). In multivariate analyses, 
burnout—but not sex, depression, or at-risk alcohol use—was 
strongly associated with self-report of one or more suboptimal 
patient care practices at least monthly (odds ratio, 8.3 [95% Cl, 
2.6 to 26.5]). When each domain of burnout was evaluated sep- 
arately, only a high score for depersonalization was associated 
with self-reported suboptimal patient care practices (in a dose- 
response relationship). 


Conclusion: Burnout was common among resident physicians 
and was associated with self-reported suboptimal patient care 
practices. 
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B urnout is a syndrome of depersonalization, emotional 
exhaustion, and a sense of low personal accomplish- 
ment that leads to decreased effectiveness at werk (1). 
Burnout differs from depression in that burnout only in- 
volves a person’s relationship to his or her work, whereas 
depression globally affects a person’s life (1). A broad range 
of professions that share an intense involvement with peo- 
ple—including physicians (2, 3), nurses (4, 5), and educa- 
tors (6)— experience burnout. Burnout is associated with 
decreased job performance (7) and reduced job commit- 
ment (5) and predicts stress-related health problems (8) 
and low career satisfaction (9, 10). 

Burnout appears common among practicing physi- 
cians, with rates ranging from 25% to 60% (3, 10-14). 
However, only two small studies have described burnout 
in physicians during postgraduate residency training 
(15, 16). Moreover, no research has evaluated the po- 
tential relationship between physician burnout and pa- 
tient care. We evaluated the prevalence of burnout 
among internal medicine residents in a single university- 
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based program and evaluated the relationship of burn- 
out to self-reported patient care practices. 


METHODS 
Participants 

All residents in the University of Washington Affil- 
iated Hospitals Internal Medicine Residency program 
(except the first author, who was a 3rd-year resident) 
were eligible for this study. Residents in the program 
graduated from 45 U.S. medical schools and 4 interna- 
tonal medical schools; the cohort comprised residents 
in primary care and residents in categorical and prelim- 
inary internal medicine. The residents rotate through a 
university medical center, a Veterans Affairs hospital, 
and county and community hospitals. Fifty percent of 
their rotations include in-hospital on-call shifts. The 
University of Washington Human Subjects Institutional 
Review Board approved the study. 


Data Collection 
We mailed a 92-item, self-administered survey to 
resident’ homes in February 2001. The survey ad- 





dressed topics in the following order: demographic char- 
acteristics; residency experience of work stresses; 
Maslach Burnout Inventory (MBI) (1); depression, at- 
risk alcohol use, and other substance abuse; patient care 
practices and attitudes; personal coping strategies to 
manage stress; the value of program features aimed at 
resident well-being; and career satisfaction. The accom- 
panying cover letter stated that the purpose of the survey 
was to “better understand residents’ feelings and identify 
what aspects of the residency are most stressful”; the 
letter also explained that participation was elective and 
that responses would be anonymous. Residents were 
blinded to any specific hypothesis of the study, and 
“burnout” was not mentioned in the cover letter. As an 
incentive to participate, residents who returned a sepa- 
rate postcard indicating that they had completed a sur- 
vey were eligible for a drawing for a $100 gift certificate. 
After the survey was mailed once to all residents, two 
reminders were sent by e-mail. 


Survey Measures 
Burnout 

The MBI is a 22-item questionnaire that has been 
shown to be reproducible and valid (1, 17-19) and is 
generally considered the gold standard measure for 
burnout (8). The inventory asks respondents to indicate 
on a 7-point Likert scale (which does not include the 
word “burnout”) the frequency with which they experi- 
ence certain feelings related to their work. The MBI 
evaluates three domains of burnout: 1) emotional ex- 
haustion, which is measured with a subscale of 9 items 
(for example, “I feel emotionally drained from my 
work”); 2) depersonalization, which is measured with a 
subscale of 5 items (for example, “I've become more 
callous toward people since | took this job”); and 3) 
personal accomplishment, which is measured with 8 
items (for example, “I feel I’m positively influencing 
people's lives through my work”) (1). 

On the basis of the MBI responses, independent 
subscale scores are calculated for each of the three do- 
mains of burnout. Low, average, and high scores for 
each domain are based on the low, medium, and high 
terciles of scores from a previously published study of 
1104 medical professionals (1). For our study, we de- 
fined burnout as a high score on the depersonalization 
or emotional exhaustion subscales. We did not include 
the subscale scores for personal accomplishment in the 
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Context ae say A Sea oie ta oe ne ae 
Burnout, a syndrome of emotional exhaustion, depersonal- 
ization, and perceived low personal accomplishment, is 
common among practicing physicians. 

The frequency and consequences of burnout among phy- 
sician trainees (residents) are largely unknown. 


This survey from a single university-based training pro- 
gram showed that 76% of medical residents met criteria 


for burnout. Of these residents with burnout, 50% had 
depressive symptoms and 9% had at-risk alcohol use. 


Burned-out residents more often reported career dissatis- 
faction (41% vs. 11%) and suboptimal patient care prac- 
tices (53% vs. 21%) than residents without burnout. 


Editor's Note apes en eh oe ee 
Useful information on burnout and renewal can be found 
at www.acponline.org/careers/catalog_resources.htm. 








—The Editors 


criteria for burnout because previous research has sug- 
gested that this subscale measures a somewhat distinct 
dimension (1). 


Self-Reported Patient Care Practices and Attitudes 

For this study, we specifically developed eight state- 
ments describing self-reported practices (5 items) and 
attitudes (3 items) of patient care (Table 1). These state- 
ments were developed on the basis of hypothesized ef- 
fects of burnout on patient care. In this report, we de- 
scribe these items collectively as suboptimal patient care 
practices and attitudes; however, the questionnaire did 
not use this wording or explicitly indicate that these 
aspects of patient care were considered undesirable. The 
survey instructions asked residents to “rate how fre- 
quently you found yourself exhibiting the following at- 
titudes or behaviors for any reason (time constraints, 
feeling rushed, need to leave hospital, etc.).” The re- 
sponse options were “never,” “once,” “several times per 
year,” “monthly,” and “weekly.” 

We constructed two summary measures for self- 
reported patient care practices. The first, more inclusive, 
summary measure was self-report of one or more sub- 
optimal patient care practices reported monthly or 
weekly; this measure is hereafter called “suboptimal pa- 
tient care practices at least monthly.” A second summary 
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Table 1. Self-Reported Characteristics of Participants 





Variable Paiticipants, 
n €%) 
All respondents 113 (100) 
Women 6) (53) 
Married or partnered 68 (55) 
Children 12 (10) 
>1 year between undergraduate and medical school 43 (42) 
Year of residency 
1 5a (48) 
2 34 (30) 
3 26 (23) 
Maslach Burnout Index subscales* 
High score for depersonalization 73 (64) 
High score for emotional exhaustion 63 (53) 
Low score for personal accomplishment 36 (31) 
Self-reported suboptimal patient care practiced at least 
monthly 
“| found myself discharging patients to make the service 
‘manageable’ because the team was so busy." 41 (36) 
"| did not fully discuss treatment options or answer a 
patient's questions.” 49 (9) 
“1 made treatment or medication errors that were not 
due to a lack of knowledge or inexperience." 19 (9) 
“I ordered restraints or medication for an agitated 
patient without evaluating him or her.” 15 (14) 
“| did not perform a diagnostic test because of desire to 
discharge a patient.” 15 (14) 
Self-reported suboptimal patient care attitudes experienced 
at least monthly 
“I paid little attention to the social or personal impact of 
an illness on a patient." 38 (30) 
"l had little emotional reaction to the death of one of 
my patients.” 2% (18) 
“I felt guilty about how | treated a patient from a 
humanitarian standpoint.” 1 (13) 








* High depersonalization for medical professionals is a subscale score of 10 or 
higher; high emotional exhaustion for medical professionals is a subscale score of 
27 or higher; and low personal accomplishment for medical professionals is a 
subscale score of 40 or higher (source, reference 1). 





measure identified residents who self-reported one or 
more suboptimal patient care practices weekly. Resi- 
dents identified by the second summary measure, which 
is hereafter called “suboptimal patient care practices 
weekly,” are a subset of those identified by the first. We 
did not include the items for suboptimal patient care 
attitudes (Table 1) in these summary outcome measures 
because the suboptimal patient care attitude items were 
similar to items on the depersonalization subscale of the 
MBI and were therefore expected to be correlated with 
that subscale. Neither the individual questions about 
suboptimal patient care practices nor the summary mea- 
sures have been validated. 


Depression and Substance Abuse 
We hypothesized that depression and substance 
abuse would be related to burnout and to self-reported 
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suboptimal patient care attitudes and practices. The sur- 
vey included a two-item screening questionnaire for de- 
pression that was developed as part of PRIME-MD (Pri- 
mary Care Evaluation of Mental Disorders) (20) and 
that performs as well as longer screening questionnaires 
(21). Screening positive for depression was defined as 
answering “yes” to at least one of the two questions. 
This screening instrument has a positive likelihood ratio 
of 2.23 (95% CI, 1.98 to 2.50) for the diagnosis of 
current major depression and a negative likelihood ratio 
of 0.07 (CI, 0.04 to 0.15) (21). In addition, residents 
were asked whether they had had “major depression at 
any time in residency.” 

The survey included the three questions on con- 
sumption from the Alcohol Use Disorders Identification 
Test (AUDIT) (questions 1 to 3) to screen for at-risk 
alcohol use (22). To assess symptoms of alcohol depen- 
dence, we also included three additional AUDIT ques- 
tions that pertained to 1) not fulfilling responsibilities 
because of drinking, 2) being unable to stop drinking, 
and 3) drinking in the morning (23). At-risk alcohol use 
was defined as self-report of 1) consuming 6 or more 
alcoholic drinks on at least one occasion per month 
(AUDIT question 3) or 2) having one or more symp- 
toms of alcohol dependence in the past year. Question 3 
on the AUDIT has a positive likelihood ratio of 11.00 
(CI, 5.24 to 23.23) and a negative likelihood ratio of 
0.48 (CI, 0.39 to 0.60) for heavy drinking or active 
alcohol abuse or dependence according to Diagnostic 
and Statistical Manual of Mental Disorders, third edition 
revised (DSM-IIIR) (22). By using the same comparison 
standard and data from the same validation study (un- 





published findings), the screening test in our survey 
which used questions about any symptoms of alcohol 
dependence in the past year combined with AUDIT 
question 3—has a positive likelihood ratio of 7.77 (CI, 
4.29 to 14.06) and a negative likelihood ratio of 0.46 
(0.29 to 0.62). To measure recreational use of other 
substances, such as 3,4-methylenedioxymethamphet- 
amine (MDMA, also known as XTC or Ecstasy), we 
developed the following question: “How often do you 
use other recreational substances (marijuana, sedatives, 
stimulants, XTC, other)?” The response options were 
“never,” “less than monthly,” “monthly,” “weekly,” and 
“daily or almost daily.” This question has not been val- 


idated. 


www.annals.org 


ad a 





Demographic and Other Participant Characteristics 

We collected limited demographic information to 
ensure the anonymity of the respondents and to encour- 
age participation and honest reporting (Table 1). The 
survey did not ask residents their age; however, as a 
proxy measure to identify older residents, one question 
asked whether the respondent had taken “a break more 
than 1 year between undergraduate work and medical 
school.” To further protect anonymity, we obtained no 
information on the participants’ specific training pro- 
gram (for example, transitional internship or categorical 
or primary care internal medicine residency) or current 
rotation site, 


Residency Experience and Career Satisfaction 

Other questions measured the level of stress that 
residents attributed to various aspects of their residency 
experience (14 items), the perceived value of personal 
coping strategies (8 items), and the perceived value of 
residency program features aimed at resident well-being 
(16 items). These questions, which were developed and 
tested before the surveys were distributed, have not been 
validated. Two questions were used to assess career sat- 
isfaction. Although these two questions have not been 
validated, they were based on questions previously used 
to study resident career satisfaction; thus, we can com- 
pare our data with those from previously published 
studies (10), The complete questionnaire is available 
from the authors upon request. 


Statistical Analysis 

Our initial analyses compared responses among the 
Ist-, 2nd-, and 3rd-year residents. Next, for all other 
characteristics, we performed bivariate analyses to com- 
pare residents who met criteria for burnout with those 
who did not. For the comparisons, all of which exclu- 
sively involved categorical variables, we used the chi- 
square test or Fisher exact test to determine statistical 
significance. 

To evaluate whether burnout was independently as- 
sociated with self-reported suboptimal patient care prac- 
tices, we used forward stepwise logistic regression to 
control for measured demographic characteristics, re- 
sponses to screening questions about depression, self- 
reported major depression during residency, at-risk alco- 
hol use, and recreational substance use. In these 
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multivariate analyses, we first modeled the odds ratio for 
self-reported suboptimal patient care practices at least 
monthly by comparing residents who met criteria for 
burnout with those who did not. Next, by using the 
same outcome measure, we constructed three forward 
stepwise logistic regression models in which each MBI 
subscale was evaluated as a dichotomous independent 
variable (for example, high and low depersonalization). 
Subsequently, we evaluated the three MBI subscales si- 
multaneously in the same model. We then performed 
these multivariate analyses for the second summary out- 
come measure—self-reported suboptimal patient care 
practices weekly. 

We conducted secondary analyses to evaluate differ- 
ences between burned-out and non—burned-out resi- 
dents in self-reported stressors, personal coping strate- 
gies, and the value of available program features aimed 
at helping residents with stress management. Chi-square 
or Fisher exact tests determined statistical significance. 

The statistical software used for all analyses was 


SPSS, version 10.0.7 (SPSS, Inc., Chicago, Illinois). 


Role of the Funding Sources 

This study was not formally funded. Investigators 
received salary support from institutional sources and 
grant support (as noted at the end of the text), but these 
sources were not involved in the design of the study; in 
the collection, analysis, or interpretation of data; or in 
the decision to submit the manuscript for publication. 


RESULTS 

Of the 151 eligible residents, 115 (76%) returned 
surveys in February or March 2001. Participation de- 
creased by residency year (the response rates were 90% 
among the Ist-year residents, 71% in 2nd-year resi- 
dents, and 62% in 3rd-year residents; chi-square test for 
trend, P = 0.001). However, in bivariate analyses, resi- 
dent responses to questions about burnout, depression, 
substance use, or patient care practices did not differ 
significantly by year of postgraduate training. Therefore, 
for the remaining analyses, we combined data for par- 
ticipants from all years of residency training. 

Table 1 shows demographic data, MBI subscale 
scores, and self-reported suboptimal patient care prac- 
tices and attitudes. Eighty-seven (76%) responding res- 
idents met criteria for burnout. The responding resi- 
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Table 2. Resident Characteristics Hypothesized To Be 
Associated with Burnout 





Variable Participants Participants P Value 
Who Did Not Who Met 
Meet Criteria Criteria for 
for Burnout Burnout 
(n = 28) (n = 87) 
n(%) 
Depression history 
Self-reported major 
depression during residency 3 (11) 27 (31) 0.031 
Positive result on depression 
screening* 8 (29) 44 (51) 0.042 
Substance use 
At-risk alcohol uset 2 (7) 8 (9) >0.2 
Monthly or weekly 
recreational drug use 0 (0) 3 (3) >0.2 
Career satisfaction 
Happy with career choice 25 (89) 51 (59) 0.003 
Not sure would choose to 
become a physician again 2 (7) 23 (26) 0.031 








* A positive result on this screening test is not equivalent to a diagnosiscof current 
major depression. (Likelihood ratios are presented in the Methods section.) 
+ At-risk alcohol use was defined as self-reported consumption of at least 6 drinks 


= 7) 


on at least one occasion monthly or weekly (2 = 7) or self-report of any symptom 
of alcohol dependence in the past year (v = 7). 


dents had the following mean scores on the MBI 
subscales: for depersonalization, 12.7 (for medical pro- 
fessionals, a score = 10 is considered high—incicating 
burnout); for emotional exhaustion, 26.4 (227 45 con- 
sidered high); and for personal accomplishment, 36.2 
(this subscale has an inverse relationship to burnaut, and 
a score = 33 is considered low) (1). 

Residents who met criteria for burnout were signif- 
icantly more likely to report a break of more than 1 year 
between undergraduate and medical school (47% vs. 
25%; P = 0.039). Rates of self-reported major depres- 
sion and positive screening results for depression were 
also significantly increased among residents who met the 
criteria for burnout; career satisfaction showed a strong 
inverse relationship to burnout (Table 2). Other mea- 
sured demographic characteristics or screening. results 
for at-risk alcohol use or substance abuse (Table 2) did 
not significantly differ between residents who met crite- 
ria for burnout and those who did not. 


Burnout and Self-Reported Suboptimal Patient Care 
Practices and Attitudes 

In bivariate analyses, residents who met the criteria 
for burnout were significantly more likely to report en- 
gaging in six of the eight suboptimal patient care prac- 
tices and attitudes at least several times per year com- 
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pared with residents who did not meet the criteria for 
burnout (Figure). Residents who met the criteria for 
burnout were also significantly more likely to report 
suboptimal patient care practices at least monthly (53% 
vs. 21%; P = 0.004) or weekly (32% vs. 11%; P= 
0.026). 

When we used multivariate logistic regression to 
evaluate the independent relationship between burnout 
and self-reported suboptimal patient care practices, 
burnout best predicted self-report of suboptimal patient 
care practices at least monthly (odds ratio, 8.3 [CI, 2.6 
to 26.5]; P < 0.001). In these multivariate analyses, res- 
idents who reported a break of more than 1 year be- 
tween undergraduate and medical school were less likely 
than other residents to report suboptimal patient care 
practices at least monthly (odds ratio, 0.3 [CI, 0.1 to 
0.7]; P = 0.008), and 2nd-year residents were signifi- 
cantly more likely than 3rd-year residents to report sub- 
optimal patient care practices at least monthly (odds 
ratio, 4.9 [CI, 1.4 to 16.8]; P = 0.011). No other mea- 
sured characteristic—including sex, self-report of major 
depression during residency, positive result on depres- 
sion screening, at-risk alcohol use, or substance abuse— 
was significantly associated with self-reported subopti- 
mal patient care practices at least monthly. Only 
burnout significantly predicted suboptimal patient care 
practices reported weekly (odds ratio, 4.0 [CI, 1.1 to 
14.2]; P = 0.036). No demographic or screening vari- 
able, aside from burnout, was significantly associated 
with self-report of suboptimal patient care practices 
weekly. 

We evaluated each MBI subscale independently to 
assess its relationship to the two summary measures for 
self-reported suboptimal patient care practices. Only 
high scores on the depersonalization subscale were sig- 
nificantly associated with self-reported suboptimal pa- 
tient care practices at least monthly (odds ratio, 5.8 [C], 
2.2 to 15.4]; P < 0.001) or weekly (odds ratio, 2.8 [CI, 
1.1 to 7.7]; P = 0.041). 

Because the threshold for a high depersonaliza- 
tion score had been defined somewhat arbitrarily (as a 
score in the top tercile among 1104 medical profes- 
sionals [1]), we wondered whether the relationship 
between depersonalization and self-reported practices 
of suboptimal patient care reflected a threshold or a 
dose-response relationship. We therefore conducted 
secondary analyses to evaluate the odds of suboptimal 
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Figure, Relationship of burnout to self-reported suboptimal patient care practices and attitudes. 
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In each pair, the top bar represents residents who did not meet criteria for burnout (7 = 27), and the bottom bar represents residents who met criteria 
for burnout (2 = 87). The chi-square statistic compared residents who met criteria for burnout with those who did not on rates of each practice 


self-reported to occur at least several times per year. *P < 0.05. 


patient care practices at least monthly among resi- 
dents with depersonalization scores in each quintile 
(Table 3). In this fully adjusted model, we included 
quintile of scores for the MBI subscales as a categorical 
variable, with the lowest quintile as the referent category. 
Compared with residents whose depersonalization scores 
were in the lowest quintile, residents with depersonalization 
scores in the two highest quintiles were significantly more 
likely to report sub-optimal patient care practices at least 
monthly. This analysis also suggested z dose-response rela- 
tionship: Increasing quintiles of depersonalization scores 
were associated with increasing odds of self-reported sub- 
optimal patient care praczices at least monthly (P = 0.014 
for depersonalization in cuintiles overall). 


Reported Stress and Relationship to Burnout 
Secondary analyses explored relationships between 
burnout and resident reports of major stresses, personal 
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coping strategies, and program features for managing stress. 
For the entire group of participating residents, the stresses 
most often rated as major were inadequate sleep (41%), 
frequently working shifts longer than 24 hours (40%), and 
inadequate leisure time (42%). Residents who met the cri- 
teria for burnout were significantly more likely to report 
each of these three stressors as major (for self-report of in- 
adequate sleep or frequent shifts > 24 h, P = 0.001; for 
report of inadequate leisure time, P = 0.012); residents 
meeting burnout criteria were also significantly more likely 
to rate feeling uncertain about their future (P = 0.042) and 
feeling that their personal needs were inconsequential 
(P = 0.031) as major stressors. 

The two personal coping strategies most often rated 
as “significant” or “essential” for managing stress, re- 
gardless of burnout, were talking with family or a sig- 
nificant other (72%) and talking with other residents or 
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Table 3. Odds Ratlo of Self-Reported Suboptimal Patient 
Care Practices, according to Depersonalization Score* 












Quintlie of Odds Ratio of Self-Reported 


Depersonallzation Suboptimal Patient Care Practiced 

Score Monthly or Weekly (95% CI) 

Lowest 1.00 (referent) - 

2nd 0.78 (0.19-3.13) >0.2 
3rd 1.51 (0.45-5.12) >0.2 
4th 4.00 (1.05~15.21) 0.042 
Highest 4.96 (1.39-17.71) 0.014 


* Data in the table were derived from a forward stepwise logistic regression model 
{as described in the Results section). 
t For depersonalization (in quintiles) overall, P = 0.014. 


interns (75%). Residents who met the criteria for burn- 
out were significantly more likely to rate physical exer- 
cise (P = 0.010) and “a survival attitude” (P < 3.001) 
as “significant” or “essential” for managing stress. 

Residents most often cited the following fearures of 
their residency program as being important for managing 
stress: having at least 4 days off per month (97%), receiving 
ancillary help (95%), and availability of a night-float 
(64%). Residents valued these features regardless of burn- 
out. Residents who met the criteria for burnout were sig- 
nificantly less likely to rate the following program features 
as “important,” “significant,” or “essential”: presentations 
on stress and the risk for depression (P = 0.005), construc- 
tive feedback (P= 0.020), and career counseling 
(P = 0.003). 


DISCUSSION 

To our knowledge, this is the largest published 
study of resident burnout and the only study to evaluate 
the relationship between physician burnout and mea- 
sures of patient care. Burnout was very common among 
residents in all 3 years of residency training: More than 
75% of respondents met the criteria for burnout. 
Burned-out residents were two to three times more 


likely to report suboptimal patient care practices at least 
monthly or weekly. In multivariate analyses adjusted for 
demographic characteristics and for responses to screen- 
ing questionnaires for depression and substance abuse, 
depersonalization was the only dimension of burnout 
that was significantly associated with self-reported prac- 
tices of suboptimal patient care. As we had expected, 
burnout was inversely related to career satisfaction. 

Our study had several important limitations. Al- 
though the response rate was high, response bias remains 
a possibility, and the prevalence of burnout in this resi- 
dency program could range from 57%, if all 36 non- 
respondents were not burned out, to 87%, if all non- 
respondents were burned out. We conducted our study 
primarily in February—a time of year during which res- 
ident morale is typically low and depression most com- 
mon; therefore, surveying residents at a different time of 
year could have resulted in different rates of burnout. 
We could not compare respondents with nonrespon- 
dents because, to fully protect the anonymity of all res- 
idents (regardless of participation), we obtained only 
limited demographic information from respondents and 
did not seek review-board approval to obtain data on 
nonrespondents. 

Our outcome measures for patient care practices 
were based on self-report, and we do not know the ex- 
tent to which these self-reports accurately reflect the fre- 
quency of the five suboptimal patient care practices as- 
sessed in the survey. Although these questions have face 
validity, their criterion validity and reproducibility have 
not been studied. In addition, biased reporting of pa- 
tient care practices could explain the observed relation- 
ship between burnout and patient care practices. For 
example, residents who met criteria for burnout could 
have over-reported suboptimal patient care behaviors. 
Alternatively, residents who were not burned out might 


Table 4. Comparison of Resident Burnout, according to the Maslach Burnout Index, in Published Reports 








Category on the Maslach Burnout Index 
Present Study (n = 115) 


Average score for emotional exhaustion? 26.4 
Average score for depersonalization¢ 12.7 
Average score for personal accomplishment§ 36.2 


internal Medicine Residents— 





Family Practice Residents Internal Medicine Residents and 


(n = 64)* Pediatrics Residents (n = 43}t 
25.3 28.5 
12.2 14.0 
37.7 35.2 








* Participants were in a community-based residency program (15). 





t Participants were a convenience sample of residents from a university-based program who attended a workshop (16). 


+ A higher value indicates increased burnout. 
§ A lower value indicares increased burnout. 
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have been more susceptible to social desirability bias; 
therefore, these residents could have under-reported 
their suboptimal patient care practices. However, other 
participant subgroups that might bg expected to over- 
report suboptimal patient care practices or that could be 
less susceptible to social desirability bias—such as resi- 
dents with positive results on depression screening or 
those with a low score for personal accomplishment— 
did not have increased rates of self-reported suboptimal 
patient care practices. Although we believe our results 
regarding the association between burnout and self- 
reported suboptimal patient care practices should be 
viewed cautiously and should be used primarily to gen- 
erate hypotheses for future research, we doubt that these 
findings solely reflect biased reporting. Finally, this 
study is limited by its cross-sectional design. Future lon- 
gitudinal studies are required to evaluate the possibility 
of a causal relationship between burnout and subopti- 
mal patient care practices. 

Neither sex nor responses on depression or sub- 
stance abuse screening confounded the observed associ- 
ation between burnout and patient care practices. Like- 
wise, because all respondents returned surveys in 
February or March, the time of year should not have 
confounded the relationship between reported burnout 
and patient care practices. However, we did not ask 
respondents about their current rotation site, workload, 
or on-call schedule. Such unmeasured potential con- 
founders could explain the observed relationships be- 
tween burnout and patient care and should be explored 
in future research. 

Residents who met the criteria for burnout differed 
from other residents in their resporises to several ques- 
tions: the depression screening, major stresses, personal 
coping strategies, and program features considered valu- 
able for managing stress. However, this cross-sectional 
study cannot assess whether any of these variables is 
causally related to burnout. 

The generalizability of our results in this sample of 
residents from a single internal medicine program is un- 
known. However, we doubt that our results reflect 
unique characteristics of the residency program or resi- 
dents studied. The mean scores that we observed for 
burnout are similar to those of two smaller studies in 
residents (Table 4) (15, 16). Moreover, the rates that we 
observed for positive results on depression and substance 
abuse screening are consistent with the findings of other 
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reports on residents (24—30). Finally, residents in this 
program work in inpatient and outpatient settings that 
are typical for U.S. university-based training programs 
in internal medicine. For these reasons, it seems unlikely 
that our findings are unique to the program that we 
studied. 

Our study has several important strengths. To our 
knowledge, our study is larger than previously reported 
studies of burnout among residents, and we had an ex- 
cellent survey response rate (31). Residents were blinded 
to the purpose of the study. Although patient care out- 
comes were based on self-report, it seems likely that an 
alternate study design, by using directly observed behav- 
iors as outcomes, could also reflect bias due to changes 
in resident behavior. Despite a relatively small study 
sample, our observed association between burnout and 
self-reported suboptimal patient care practices was sta- 
tistically significant and large enough to suggest that the 
association of burnout with suboptimal patient care 
could be clinically meaningful. Moreover, our data sug- 
gest a dose-response relationship between depersonaliza- 
tion score and self-reported suboptimal patient care be- 
haviors. 

During the past 20 years, postgraduate physician 
training programs, including the one described in this 
report, have devoted increasing attention to improving 
the working conditions of residents (32-36). These pro- 
grams are also working harder to identify impairment 
due to depression and substance abuse (34). This study 
suggests that burnout may be a type of resident impair- 
ment that is more prevalent than either depression or 
substance abuse and that resident burnout may be asso- 
ciated with suboptimal patient care. Previous studies of 
burnout in practicing physicians have shown that burn- 
out can develop at any stage in the career of a physician 
(3, 10) and have linked burnout to physician satisfaction 
(3, 37), physician turnover (38), and physician resource 
use (39); however, no previous study has directly linked 
burnout to a measure of the quality of care. Given cur- 
rent national efforts to increase patient safety and pa- 
tient involvement in health care (40) and to improve the 
quality of care (41), our findings suggest an important 
new research agenda regarding postgraduate medical ed- 
ucation. 

Resident burnout could contribute to the dehuman- 
izing effects of medical education—especially for medi- 
cal students, but also for other residents. Socialization of 
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medical students has been described as a “hidden curric- 
ulum” in which students acquire attitudes and habits 
from other physicians (42). The high rate of burnout 
among residents, who spend far more time with medical 
students (43) and each other than with faculty physi- 
cians, raises the possibility that resident burnout influ- 
ences what medical students and junior residents inter- 
pret as appropriate professional behavior. Burnout could 
contribute to increases in cynicism and decreases in 
compassion that have been previously observed over the 
course of postgraduate training (24, 32, 35, 44). 

If future studies replicate our findings, increased un- 
derstanding of the personal and programmatic factors 
that lead to burnout will be essential. Although this 
cross-sectional study could not assess the causes or pre- 
vention of burnout, resident perceptions of facters that 
increase and decrease stress may inform future research. 
Residents in this study most often cited workload as 
their major stress. This finding reinforces the impor- 
tance of limits on workload and adequate time away 
from work. Other strategies to relieve resident and phy- 
sician stress have been proposed and merit evaluation 
(16, 32, 36, 45). For example, one program found that 
a single 4-hour workshop teaching coping skills to resi- 
dents improved burnout measured 6 weeks later (16). 

Burnout appears to be common in residents and is 
associated with decreased resident well-being ane! career 
satisfaction. In addition, burnout is associated with self- 
reported patient care practices that are suboptimal. Fur- 
ther investigation of the prevalence, prevention, causes, 
consequences, and management of resident burnout is 
needed. 
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Paying Research Subjects: An Analysis of Current Policies 


Neal Dickert, BA; Ezekiel Emanuel, MD, PhD; and Christine Grady, PhD 


Background: Few data are available on guidelines used by 
research organizations to make decisions about paying subjects. 


Objective: To analyze existing guidance regarding payment of 
research subjects and to identify common characteristics and areas 
for further research. 


Design: Descriptive content analysis of policies. 


Measurements: Written policies and rules of thumb about pay- 
ing subjects from 32 U.S. research organizations. 


Results: Of 32 organizations, 37.5% had written guidelines 
about paying subjects; all but 1 reported having rules of thumb. 
Few (18.8%) were able to provide a confident estimate of the 





proportion of studies that pay subjects. Organizations reported 
that investigators and institutional review boards make payment 
decisions and that both healthy and ill subjects in some studies 
are paid for their time (87%), for inconvenience (84%), for travel 
(68%), as incentive (58%), or for incurring risk (32%). Most 
organizations require that payment be prorated (84%) and de- 
scribed in the consent document (94%). 


Conclusions: Most organizations pay some research subjects, 
but few have written policies on payment. Because investigators 
and institutional review boards make payment decisions with little 
specific guidance, standards vary. 


Ann Intern Med. 2002;136:368-373. www.annals.org 
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linical research would be impossible without the 

participation of willing human subjects. Research 
institutions are recruiting more participants more 
quickly than ever before (1). Some researchers consider 
payment crucial to recruitment, as evidenced by the 
sheer number of advertisements for paid studies in news- 
papers, on the radio, and on the Internet. Although 
paying research subjects is a common and long-standing 
practice in the United States (2), it remains contentious. 
Decisions about when, why, and how much to: pay re- 
search subjects continue to spark disagreement within 
the research community. 

Some have argued that paying subjects is unethical 
(3, 4), but most agree that it is acceptable in some cases. 
The prominent ethical concern is that money may un- 
duly induce subjects to participate in research bv com- 
promising the voluntary nature of their decisions or their 
willingness to explore the risks and benefits of the study 
(5-7). Others worry that payment may target econom- 
ically vulnerable persons or compromise scientific integ- 
rity by altering the makeup of the subject population. 
No empirical data exist on the validity of these cancerns. 

Federal regulations and guidelines provide minimal 
guidance on payment of research subjects. The U.S. 
Code of Federal Regulations never specifically mentions 
payment (8). The Official IRB Guidebook simply advises 
that the local institutional review board (IRB) should 
determine “whether the rewards offered for participation 
in research constitute undue inducement” (9). Informa- 
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tion sheets from the U.S. Food and Drug Administra- 
tion state that payment is not a “benefit, [but] a recruit- 
ment incentive” and advise IRBs to “review both the 
amount of payment and the method and timing of dis- 
bursement to assure that neither are coercive or present 
undue influence” (10). It is unknown how investigators 
or IRBs use these guidelines in designing and evaluating 
payment in research proposals. 

Given the pervasiveness of the practice of paying 
research subjects, the disparate views on its appropriate- 
ness, and the sparseness of regulations, we examined and 
describe guidance that research organizations actively en- 
gaged in clinical research use to decide about payment of 
research subjects. Although alternate forms of “payment” 
raise similar ethical concerns (11), we focused on guid- 
ance regarding monetary payment of research subjects. 


METHODS 

The study included 32 geographically diverse orga- 
nizations involved in the development, conduct, and re- 
view of biomedical research. We selected 12 academic 
research centers, 3 in each of the 4 census regions, from 
the 50 centers that receive the most funding from the 
U.S. Public Health Service; of these 12 centers, 9 agreed 
to participate. We contacted 20 of the largest pharma- 
ceutical companies in the United States, and 7 agreed to 
participate; the others refused, citing the proprietary na- 
ture of the information. Eight of 12 contract research 
organizations (CROs) identified from the Centerwatch 
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Web site agreed to participate (12). Nine independent 
IRBs (freestanding, for-profit IRBs that review commer- 
cially funded as well as federally funded and community 
research) were identified from the Web site of the 
Health Industry Manufacturers Association (now called 
AdvaMed) (13), and 8 agreed to participate. 

‘The project was explained over the telephone to the 
chair of the IRB, the vice president for research, or the 
equivalent person at each organization. Participation 
was requested, and a follow-up letter was sent. Data 
were collected in 1998 and 1999. We asked organiza- 
tions to provide 1) the total number of clinical research 
studies initially approved in 1997; 2) the total number 
of studies that paid subjects in the same year; and 3) all 
organizational policies, guidelines, or rules of thumb re- 
garding paying research subjects. Respondents were 
asked to send official copies of policies and guidelines 
(defined as written rules formally authorized by the or- 
ganization) and to describe rules of thumb (defined as 
unwritten “rules” that had become standard practice at 
the organization) in a return letter. We clarified written 
submissions through follow-up telephone calls. 

Responses were analyzed to determine the type of 
guidance used by the organization; descriptions of the 
purpose of payment; and specific requirements regard- 
ing advertising, informed consent, and determination of 
how much to pay subjects. We had previously identified 
these categories as important for analysis through litera- 
ture review and discussion with IRB members, ethicists, 
and clinical researchers. 

This study received IRB exemption from the Office 
of Human Subjects Research at the U.S. National Insti- 
tutes of Health. Data are aggregated to protect the con- 
fidentiality of participating organizations. The Depart- 
ment of Clinical Bioethics, W.G. Magnuson Clinical 
Center, National Institutes of Health, funded the study, 
and members of the department were responsible for the 
collection, analysis, and interpretation of the data and 
the decision to submit the results for publication. 


RESULTS 

Thirty of 32 organizations paid subjects in at least 
some clinical studies that were initially approved during 
1997. One organization reported no paid studies, and 1 
could not determine whether any subjects had been 
paid. Few organizations (18.8%) were able to provide a 
confident estimate of the proportion of studies that paid 
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Context 

Many investigators pay research subjects. Paying research 
subjects could inappropriately influence them to participate 
in studies. We know little about how research organiza- 
tions handle payment of research subjects. 





Contribution 


This survey of 9 academic centers, 7 pharmaceutical com- 
panies, 8 contract research organizations, and 8 indepen- 
dent institutional review boards showed that most paid 
subjects but few had formal policies to guide the amount 
or circumstances of payment. 








Policy Implications 

Without standard policies for paying research subjects, 
there are uncertain safeguards against unfair or coercive 
payment. 

It is uncertain whether the organizations that participated 
are representative of all research organizations in the 
United States. 





—The Editors 


subjects. Six of 9 academic research centers provided the 
total number of studies approved in 1997. Of these, 
only 4 had an electronic method of identifying paying 
studies; for the other 2 centers, we collected information 
from the cover page of the study description or from 
IRB minutes. At these 6 academic research centers, 23% 
of studies approved in 1997 offered payment to subjects. 

Most pharmaceutical companies and CROs could 
not provide the total number of studies approved in 
1997 or provided it only for units that do phase I studies 
and pay almost all participants. Of 8 independent IRBs, 4 
did not release the total number of studies approved be- 
cause of proprietary reasons and none could determine 
the precise number of studies that paid subjects. How- 
ever, 2 independent IRBs described the proportion of 
paid studies as “most” and 1 described it as “close to 80%.” 


Existence of Guidance on Payment 

Only 37.5% of organizations (12 of 32) reported 
having written policies or guidelines about payment of 
research subjects. Three pharmaceutical companies re- 
ported having written guidance that applies only to 
phase I units and not to other studies that the compa- 
nies support. In contrast, 31 of 32 organizations re- 
ported having unwritten rules of thumb. One pharma- 
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Table 1. Content of Guidance on Payment to Research Subjects* 




















Specific Requirements for Academic Research Pharmaceutical CROs Independent IRBs 
Payment Found in Policies or Centers (n = 9) Companies (n = 6) (n = 8) (n= 8) 
Rules of Thumb 
< n > 
What to pay for 
Incentive 4 4 5 5 
Time 7 6 6 8 
Travel 6 5 5 5 
Inconvenience 8 6 6 6 
Risk 3 0 4 6 
How to pay 
Specific formula 2 3 3 0 
Prorating 8 5 5 8 
Restrictions 
Completion bonus 5 4 4 5 
Payment of patient-subjects 1 2 0 0 
* CRO = contract research organization; IRB = institutional review board. Seven academic institutions, 3 pharmaceutical and biotechnology organizations, 0 CROs, and 


2 independent IRBs had written policies or guidelines. 


ceutical company with no written guidelines or rules of 
thumb reported that it leaves decisions about payment 
of subjects entirely to the site investigators and the IRB. 

Participating pharmaceutical companies and CROs 
reported having little involvement with decisions about 
paying subjects in off-site studies. Study budgets are 
generally negotiated among sponsors, CROs, and study 
sites. Site investigators and staff typically determine the 
details of subject recruitment and payment, and the IRB 
is the ultimate arbiter in deciding whether a particular 
payment strategy is appropriate. 


Content of Guidance 

Guidance reflected wide variation in reasons for of- 
fering payment (Table 1). Slightly more than half of the 
organizations with payment guidelines or rules of thumb 
(58%) described payment as an incentive. Academic in- 
stitutions, compared with the other three types of orga- 
nizations, were least likely to do so (44% vs. 62.5% to 
66%, respectively). Overall, most organizations said that 
subjects were paid for the time (87%), inconvenience 
(84%), or travel (68%) associated with research partici- 
pation. Thirty-two percent reported that subjects were 
paid for incurring risk. Independent IRBs were more 
likely than other organizations to report that risk level 
affected payment decisions (75% vs. 0% to 33%, re- 
spectively). Notably, written guidance described pay- 
ment almost exclusively as compensation for time and 
inconvenience. Half of the written guidelines explicitly 
stated that subjects should not be paid for risk, and only 
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4 of 12 written guidelines (33%) described payment as 
incentive for participation. 

Only 8 of 32 organizations (2 academic institutions, 
3 pharmaceutical companies, and 3 CROs) reported us- 
ing a particular formula to calculate amount of payment 
(Table 1). For the 3 pharmaceutical companies and 3 
CROs, the payment formula applies only to on-site phase I 
studies. Seven organizations with written guidance but no 
specific formula for calculating payment advise against 
excessive payment to avoid undue inducement; however, 
they do not specify what should be considered “excessive.” 

The eight formulas varied both in level of specificity 
and basis for calculating payment. Four organizations 
calculate payment for time by the hour, ranging from $4 
to $10; the other four calculate payment per inpatient 
day or outpatient visit. Three of the organizations pay a 
flat rate per day or visit (range, $25 to $125) that is not 
altered for procedures performed during the study. Five 
organizations provide supplemental payment for proce- 
dures; of these, two specifically determine the supple- 
mental amount according to the “inconvenience” of the 
procedure. No formula explicitly incorporates risk into 
determination of payment amounts. Only two pharma- 
ceutical companies include formulas for calculating 
completion bonuses, which are predetermined lump- 
sum payments designed as incentives to finish a study. 


Additional Requirements for How To Pay Subjects 
Ninety percent of organizations reported paying 
healthy subjects and patient-subjects (persons who have 
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the disease or condition under study) similarly when 
participation for each group involves similar procedures 
and no apparent difference in the likelihood of direct 
benefit. Only three organizations reported explicit re- 
strictions on paying patient-subjects. 

Most organizations (84%) require prorated pay- 
ment (partial payment based on the amount of time or 
procedures actually finished) rather than >ayment that is 
contingent on completion of the study (Table 1). How- 
ever, few organizations provide details cn how to pro- 
rate. Three organizations consider the reason for subject 
withdrawal and pay the full amount of money to those 
who withdraw for medical reasons but a prorated 
amount to those who withdraw for nonmedical reasons. 

Eighteen organizations (58%) reported rules on the 
use of completion bonuses (Table 1). Four prohibit 
completion bonuses, 2 use set completion bonuses for 
certain procedures or amounts of time, and 5 require 
that completion bonuses not exceed a certain percentage 
(25% to 50%) of the total. The other 7 organizations 
advise against excessive completion bonuses or allow 
them only for low-risk follow-up visits. 


Specific Requirements for Informing Subjects about 
Payment 

Twenty-nine organizations require IRB review of 
study advertisements (Table 2), which is consistent with 
the guidelines of the U.S. Food and Drug Administra- 
tion (10); the other 2 organizations leave advertising 
decision to the study site. No organization completely 
prohibits mentioning payment in an advertisement, al- 
though 14 (48%) restrict the way in which such a men- 


tion can appear. Four organizations allow mention of 
payment but prohibit inclusion of the specific amount, 
1 organization prohibits payment in advertisernents for 
pediatric studies, and 1 organization prohibits listing a 
“theoretical maximum.” Other organizations simply re- 
quire that advertisements not “overemphasize” payment. 

Most organizations require informed consent docu- 
ments to contain the amount of payment subjects can 
expect (94%) and terms of payment (84%) (Table 2). 
Most (81%) also require that payment be described in a 
specific section of the document, usually a discrete sec- 
tion titled “payment for participation,” “financial,” “re- 
muneration,” or “compensation.” Five organizations 
recommend including payment in the “benefits” section, 
and two specifically stipulate that it not be included in 
the “benefits” section. 


DISCUSSION 

These data suggest that standards for payment of 
subjects vary widely and that investigators and IRBs 
make decisions about payment with minimal guidance. 
We studied four major types of organizations that con- 
duct and review human subjects research. Our data 
probably represent current practices across the country. 
Six findings are especially relevant. 

First, many research organizations, surprisingly, 
have no systematic method of tracking how many of 
their studies pay subjects for participation. This makes it 
impossible to obtain an accurate count of paid studies. 
Information about payment to subjects, which would be 
relatively simple to add to existing databases, would not 
only help in analyzing the costs of subject recruitment 
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Table 2, Requirements for Advertising and Informed Consent* 














Specific Requirements for Informing Potential Academic Research Pharmaceutical CROs Independent IRBs 
Subjects about Payment Centers (n = 9) Companies (n = 6) (n= 8) (n= 8) 
— 7 n tn 
Advertising 
Not addressed 0 1 1 0 
IRB review requlred 9 5 7 8 
Mention of payment prohibited 0 0 0 0 
Mention of payment restricted 5 2 2 5 
Informed consent document 
Not addressed 0 0 4 0. 
Mention of payment required 9 6 Z 8 
Specification of total amount of payment required 9 6 7 Z 
Specific terms of payment (for example, 
prorating) required 9 5 5 7 
Specific section for payment required 6 5 6 8 





* CRO = contract research organization; IRB = institutioral review board. 
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but would also help gauge the pervasiveness of payment 
and the range of paying studies. 

Second, IRBs seem to judge the acceptability and 
appropriateness of plans for paying subjects with little 
substantive guidance from sponsors, institutions, or fed- 
eral regulations. Only 9 of the 17 IRBs sampled (7 ac- 
ademic and 2 independent) have written policies or 
guidelines with varied content. Most written guidelines 
simply caution against “undue inducement,” but none 
describe how investigators or IRBs should determine 
when money is “undue.” Little is known about the cir- 
cumstances in which or the extent to which money in- 
appropriately induces subjects to participate in research 
that is contrary to their interests. As Lemmens and Elliot 
observed, “it is no wonder that IRBs are baffled” (14). 

Written guidance can contribute to standardization 
in an institution and assist persons involved in planning, 
conducting, and reviewing research (15). At the least, 
written guidance can articulate an organization’s view of 
the purpose and nature of payment so that practices 
adhere to those values. This seems especially important 
given the demonstrated disagreement in the field over 
whether the purpose of payment is compensation for 
time, inconvenience, incentive, or risk. Written guidance 
can also provide a structure for calculating payment. 

Third, few organizations, except pharmaceutical 
phase I units, have specific formulas for calculating pay- 
ment. Rather, decisions tend to be made on the basis of 
each individual study. With no formula or statement 
detailing the purpose of payment, significant variation 
in payment among studies seems likely. Some may argue 
that there are too many types of studies to use a single 
formula. We recommend a model combining standard- 
ized payments for time with increases for inconvenient 
procedures and important follow-up visits (15). 
Amounts calculated with this model are generally mod- 
erate or low, minimizing the potential for undue in- 
ducement while simultaneously discouraging inadequate 
compensation. Such a model promotes standardization 
when studies are similar but allows flexibility when rel- 
evant differences exist, thereby minimizing competition 
between studies and adhering to a principle of fairness. 
While a specific dollar amount may be unworkable for 
some organizations, a structure for determining amounts 
(relationship to local wages, for example) would help to 
standardize payments in reasonable ways. 

Fourth, most organizations require investigators to 


372 


Volume 136 ° Number 5 





5 March 2002| Annals of Internal Medicine 





include detailed information about payment in a specific 
section of the informed consent document, separate from 
the risks and benefits of the study. Separating the descrip- 
tion of payment from possible direct medical benefits of 
participation presents information to participants in an ap- 
propriately clear manner, thus facilitating informed choice. 

Fifth, almost all respondents reported paying pa- 
tient subjects and healthy subjects similar amounts when 
their participation involves similar procedures and no 
apparent difference in the likelihood of direct medical 
benefit. Although some have argued that patients and 
healthy subjects should be treated differently with re- 
spect to payment (16, 17), most organizations do not 
make an inherent distinction. We believe that treating 
subjects similarly when they play similar roles makes 
good ethical sense (15). Some argue against paying pa- 
tients because patients derive medical benefit from re- 
search participation or may be especially vulnerable. Al- 
though many studies offer patients the prospect of direct 
benefit, others are conducted for purely research pur- 
poses and require a similar contribution of time and 
effort from both patient and healthy groups (for exam- 
ple, magnetic resonance imaging done solely to examine 
structural joint differences between patients with rheu- 
matoid arthritis and healthy persons). While patients 
may be vulnerable in the context of clinical research, it is 
not clear that payment aggravates that vulnerability. In 
fact, payment may help patients distinguish procedures 
that are done purely for research purposes from those 
done for their benefit, thus minimizing vulnerability due 
to “therapeutic misconception” (15, 18). 

Finally, although most respondents require prorated 
payment for subjects who do not complete a study, few 
have rules about prorating or about whether to consider 
subjects’ reasons for withdrawal. Prorated payment rec- 
ognizes the actual time and effort a subject contributes 
to research and is less likely to pressure a subject into 
completing a study or concealing information in order 
to receive money. This simultaneously guards the integ- 
rity of scientific data and the safety of human subjects. 

Our study has limitations. First, our sample of 32 
organizations is small. Second, our findings are limited 
in their application to pharmaceutical companies be- 
cause of low participation from this group. However, 
academic institutions and independent IRBs seem to 
make most of the decisions about paying subjects, and 
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both responded at a very high rate and make up a geo- 
graphically diverse sample. 

Our data illustrate several common practices regard- 
ing payment of human subjects that may represent 
benchmarks in the field. Of course, mere convergence 
does not make standards ethical, nor does variation im- 
ply a problem. However, knowing how conscientious 
organizations approach a difficult issue can aid in devel- 
oping one’s own approach. Our data also highlight sev- 
eral areas of variation that deserve further attention. Or- 
ganizations should develop mechanisms for tracking 
studies that pay subjects, as well as written guidance 
about subject payment to guide their investigators and 
IRBs. Lack of a clear statement of the purpose of pay- 
ment and a standardized way to determine acceptable 
amounts seems likely to lead to wide variations in prac- 
tice and inconsistent judgments, even within an institu- 
tion. Finally, most existing guidance discusses the need 
to minimize undue inducement. Further study and dis- 
cussion are needed to understand when money is an 
undue influence, as well as the impact of payment on 
subject selection and scientific integrity. 

Disagreement remains about the acceptable circum- 
stances and manner in which to pay subjects for research 
participation. We hope that these data will stimulate 
discussion about appropriate practices within the re- 
search community and help organizations continue to 
evaluate and refine their own policies and practices. 
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Acupuncture: Theory, Efficacy, and Practice 


Ted J. Kaptchuk, OMD 


Traditionally, acupuncture is embedded in naturalistic thecties that 
are compatible with Confucianism and Taoism. Such ideas as 
yin-yang, qi, dampness, and wind represent East Asian conceptual 
frameworks that emphasize the reliability of ordinary, human sen- 
sory awareness. Many physicians who practice acupuncture reject 
such prescientific notions. Numerous randomized, controlied trials 
and more than 25 systematic reviews and meta-analyses have 
evaluated the clinical efficacy of acupuncture. Evidence from these 
trials indicates that acupuncture is effective for emesis developing 
after surgery or chemotherapy in adults and for nausea associated 
with pregnancy. Good evidence exists that acupuncture is also 
effective for relieving dental pain. For such conditions as chronic 
pain, back pain, and headache, the data are equivocal or contra- 
dictory. Clinical research on acupuncture poses unique method- 


ologic challenges. Properly performed acupuncture seems to be a 
safe procedure. Basic-science research provides evidence that be- 
gins to offer plausible mechanisms for the presumed physiologic 
effects of acupuncture. Multiple research approaches have shown 
that acupuncture activates endogenous opioid mechanisms. Re- 
cent data, obtained by using functional magnetic resonance 
imaging, suggest that acupuncture has regionally specific, quan- 
tifiable effects on relevant brain structures. Acupuncture may stim- 
ulate gene expression of neuropeptides. The training and provi- 
sion of acupuncture care in the United States are rapidly 
expanding. 
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Ae is an important therapy in East Asian 
medicine (the traditional medicine of China, Japan, 
and Korea). Treating headache by placing pins in the 
hands or treating asthma by placing needles in the feet 
challenges modern biomedical understanding. Thirty 
years ago, most physicians considered acupuncture a 
Chinese equivalent of voodoo. Despite the strangeness 
of its theory and method, in a very short period, acu- 
puncture has changed from a cultural curiosity to an 
alternative therapy that, at a minimum, deserves a re- 
spectful hearing. This essay reviews the historical and 
theoretical framework of acupuncture, the scientific ev- 
idence for its claims to effectiveness, and its safery pro- 
file. The essay also discusses the provision of acupunc- 
ture therapy. 


HISTORY 

The earliest health care in China involved shaman- 
like rituals to placate spirits or demons (1, 2). At the 
same time, during the first few centuries BC, when phil- 
osophical systems such as Confucianism and Taoism 
were significantly replacing earlier Chinese supematural 
thinking, acupuncture and other associated practices be- 
gan to supplant antecedent magico-religious healing ap- 
proaches (3, 4). China’s emerging philosophies required 
a new medical system, free of supernatural thought and 
compatible with “naturalistic,” human-centered presup- 
positions. 

The precise origin of acupuncture techniques is a 
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subject of scholarly debate. A “multilinear development 
toward acupuncture” seems likely (2). Early awareness of 
practical, needle-like therapy that used bamboo or bone 
needles to open abscesses may have contributed to the 
development of acupuncture (2). Knowledge of exact 
body locations (now considered acupuncture points) 
found in nondecorative tattoos on Stone Age mummies 
suggest another precursor route (5). The earliest Chinese 
archeologic textual material points to the existence of 
methods of heat stimulation (see following discussion) 
at precise regions of the body (which are clearly related 
to acupuncture channels) before any needling of acu- 
puncture sites occurred (6). Another possible origin of 
acupuncture may be the bloodletting described in the 
earliest acupuncture sources. Bloodletting was originally 
used for “magical” healing, but by the time of the early 
acupuncture literature, it was being used for “naturalis- 
tic” reasons at acupuncture points based on Chinese 
medicine theory (7). Whatever the exact pathway may 
have been, by the time East Asian medicine was codified 
at some time in the first century BC (in a canonical text 
known as the Janer Classic of the Yellow Emperor), acu- 
puncture was already a signature therapy of Chinese 
medicine. 


Basic THEORY AND CONCEPTUAL FRAMEWORK 

From the Chinese perspective, acupuncture is nec- 
essarily embedded in a complex theoretical framework 
that provides conceptual and therapeutic directions. Un- 
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like the earliest Chinese healing, which relied on super- 
natural guidance or altered states of consciousness, clas- 
sic Chinese medicine relies on ordinary human sensory 
awareness. Its fundamental assertion, like the kindred 
philosophical systems of Confucianism and Taoism, is 
that contemplation and reflection on sensory percep- 
tions and ordinary appearances are sufficient to under- 
stand the human condition, including health and illness. 
This assertion is fundamentally different from the bio- 
medical viewpoint, which gives privileged status to ob- 
jective technology and quantitative measurement. Ide- 
ally, the scientific analysis penetrates beyond the visible 
“life world” of the patient, revealing an underlying 
pathophysiologic disruption, independent from human 
subjectivity (8). 

Despite acupuncture’s claim to be based on ordi- 
nary perceptions, it is full of strange concepts that can 
act as formidable barriers (or attractions) to many West- 
erners. In fact, the foreign-sounding key words of acu- 
puncture—for example, yin, yang, dampness, wind, fire, 
dryness, cold, and earth—are ordinary images or patterns 
(some culturally unique) of a person’s state of being and 
behavior. They represent human “meteorologic” condi- 
tions, which are sometimes pathologic and disruptive 
and sometimes necessary and healthy. They are the fun- 
damental patterns for detecting and synthesizing clinical 
information. These patterns also create a unique medical 


thought process. 


Yin-Yang 

Yin and yang are the basic root intuitions of China. 
They are recognizable in images skin to weather. Yin is 
associated with cold, darkness, being stationary, passive- 
ness, receptivity, tranquility, and quiescence. Yang is as- 
sociated with heat, light, stimulation, excess, assertive- 
ness, dominance, movement, arousal, and dynamic 
potential. These complementary opposites are succes- 
sively intertwined for additional levels of descriptive re- 
finement. 

A simple example is dampness. It has the yin quali- 
ties of cold, wet, soft, and lingering and also the yang 
qualities of excessiveness, dominance, heaviness, and 
“inexhaustible abundance.” Acupuncturists claim that 
dampness is easy to recognize and that it applies to “psy- 
chological, ecological, and even moral as well as corpo- 
real phenomena” (9). Some damp signs point to imbal- 
ance, or “bad weather,” for example, weeping eczema, 
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edema, “slippery” pulse, heaviness in digestion, indeci- 
sion, clinging, or being helpful to others at the expense 
of oneself. Some dampness is an essential component of 
a healthy state of being, for example, smooth skin, nor- 
mal secretions and excretions, being imperturbable 
when threatened, generosity, and patience. 

In addition to a general synthesis, yin and yang and 
their climatic subcategories are used to interpret specific 
subregions of a person’s health. These subregions can be 
different from a person’s general meteorologic pattern 
and can create overlapping domains of yin and yang (for 
example, yins within yangs) that are as complex as mul- 
tiple, intersecting circles. Both for the overview pattern 
and for the subregions, no single sign is conclusive; the 
overall context defines the parts. Heaviness in digestion 
or generosity might be “wind” if it appeared in a differ- 
ent configuration of signs. Unlike western medicine, in 
which signs and symptoms are used analytically to iso- 
late an underlying mechanism, East Asian medicine 
seeks to discern a qualitative image in the overall gestalt 
or regions of a person’s signs and behaviors. Whereas 
biomedicine aspires toward the scientific and dimen- 
sionally measurable quantitative, East Asian medicine 
emphasizes a human-centered approach of artistic im- 
pressions and sensitivities (10). If Chinese medicine re- 
sembles anything in the West, it would be the prescien- 
tific but rational Greek humoral medical system, which 
also perceived health status in such images of weather as 
phlegmatic (cold-moist) and choleric (hot-dry) (11). 


Qi 

In traditional acupuncture, the connection between 
such diverse phenomena as edema and generosity is ex- 
plained by qi (pronounced “chee”). Qi is the linkage in 
the cosmos that, like the Greek notion of pneuma, takes 
myriad forms. The concept of qi has little scientific co- 
gency, but for the Chinese, it provides a rationale for 
explaining change and linking phenomena. This ratio- 
nale unites objective and subjective phenomena and lo- 
cates disorders in the broadest context of a person’s life 
(12). Whether qi is some kind of “real” quantitative 
energy in the western sense (akin to 19th century vitalist 
life-force notions [13]) or a metaphoric way of depicting 
and experiencing interconnection is not a serious intel- 
lectual issue in classic Asian thought (14). 

In addition, the target of treatment in Chinese med- 
icine is the state of “disharmony,” any imbalance in yin— 
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yang and its connecting qi. It is not an abstract diagnosis 
or “truth” existing independent of the patient. A Chi- 
nese diagnosis can be compared to a practical “weather 
report’ to guide the practitioner’s response to the overall 
configuration of a patient’s life. 


ACUPUNCTURE THERAPEUTICS 

Imbalances in yin-yang and qi need to be dynami- 
cally harmonized. Acupuncture is used to shift a per- 
son’s unique “climate.” It can moisten, dry, cool, warm, 
augment, deplete, redirect, reorganize, unblock, stabi- 
lize, raise, or lower a person’s weather patterns. Fine 
needles are inserted into precisely defined, specific 
points on the body to correct disruptions in harmony. 
Heat stimulation, a technique known as moxthustion, 
which burns the herb Artemisia vulgaris near the acu- 
puncture point, is sometimes used (especially to warm 
or move the qi). Hand pressure (“acupressure”) is also 
sometimes applied. Classic theory recognizes abeut 365 
points, said to be located on 14 main channels (or me- 
ridians) connecting the body in a weblike interconnect- 
ing matrix. These channels are not detectable by ordi- 
nary scientific methods (15). Additional acupuncture 
points (both on and off the channel) have been added 
through the millennia, and the total universe of points 
has increased to at least 2000 (16). In practice, however, 
the repertoire of a typical acupuncturist may be only 
150 points. Traditionally, each acupuncture point has 
defined therapeutic actions; some points treat an entire 
yin—yang emblematic configuration, whereas others af- 
fect local symptoms. Between 5 and 15 needles are used 
in a typical treatment, with the point combinations 
varying during a course of sessions. 

China, Japan, and Korea have each developed a dis- 
tinct version of acupuncture. Thousands of years of his- 
tory, interpretation, and innovation have produced mul- 
tiple approaches (17). Specialized acupuncture has also 
been developed for the ears, scalp, and hands (18). 
Western nations have developed their own traditions, 
and one can begin to speak of French (19), British (20), 
and even American styles of acupuncture (21). 

Biomedically trained physicians have developed acu- 
puncture variants that reject “the metaphysical explana- 
tions and the necessity for mystical rituals” (22). Their 
approach emphasizes using acupuncture points based on 
western understanding of myofascial trigger points, the 
nervous system, or recent scientific discoveries about the 
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likely mechanism of acupuncture (23). Some approaches 
used in ancient as well as modern times use standardized 
“formularies” involving a fixed menu of consistent 
points for a particular patient’s symptoms, independent 
of traditional diagnosis. Although more philosophically 
compatible with biomedicine, these approaches are 
not entirely disassociated from traditional knowledge. 
Whether such approaches produce superior clinical re- 
sults remains to be determined (24). 


ASSOCIATED THERAPIES 

Acupuncture is often used in conjunction with 
other modalities. Chinese herbal interventions, which 
can include animal parts and minerals in addition to 
botanicals, have historically been the mainstay of East 
Asian therapy. Although the Chinese materia medica 
includes more than 5000 entries (25), most practitioners 
rely on fewer than 250 substances. A body of biomedical 
literature on Chinese herbal pharmacology, pharmaco- 
kinetics, clinical efficacy, and associated adverse events is 
emerging, and the interested reader can find extensive 
information elsewhere (1). 

Historically, acupuncturists consider the patient- 
physician relationship and therapeutic encounter itself 
to be inherently “potent” and sufficient to promote 
healing (1). In addition, acupuncturists use physical 
methods, such as massage, cupping (placing vacuum 
suction over point areas) (26), and scarification 
(counter-irritation) (27). Lifestyle counseling in such 
domains as diet, exercise, and mental health is also a 
component of acupuncture care. Modern qi-gong, which 
is sometimes used by acupuncturists, is a recent healing 
technique that combines older health and longevity 
practices (such as breathing and meditation practices) 
with an amalgam of Chinese religious ideas (28). 


SCIENTIFIC EVALUATION OF ACUPUNCTURE 
Clinical Evidence 

Since the early 1970s, when acupuncture began to 
capture the popular imagination of the West, almost 
500 randomized, controlled trials (RCTs) have evalu- 
ated its efficacy (29, 30). More than half were placebo- 
controlled trials, and the remainder pragmatically com- 
pared acupuncture or acupuncture plus conventional 
care with routine conventional treatment. A growing 
number of systematic reviews and meta-analyses that use 
stringent inclusion criteria has begun to synthesize this 
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Table 1. Systematic Reviews and Meta-Analyses of Randomized, Controlled Trials of Acupuncture for 


Pain-Related Conditions* 


Condition Study (Reference) Year RCTs,n Patients, n Findings Conclusions 





Chronic pain Patel et al. (31) 1989 14 720 
Chronic pain ter Riet et al. (32) 1990 51t 

Chronic pain Ezzo et al. (33} 2000 51 2423 
Chronic neck and back paln Smith et al. (34) 2000 13 522 
Back paln Emst and White (35) 1998 12 

Low back pain van Tulder et al. (36) 1999 11 542 
Osteoarthritis Emst (37) 1997 13t 437 
Osteoarthritis of the knee Ezzo et al. (38; 2001 7t 393 
Acute dental pain Ernst and Pitter (39) 1998 16 941 
Neck pain White and Ernst (40) 1999 14 724 
Fibromyalgia Berman et al. (41) 1999 3 149 
Headache (tension-type Vernon et al. (42) 1999 8 264 
and cervicogenic) 

Headache Melchart et al. (43) 1999 22 1042 





591 (377 
pooled) 





Overall and in most subgroups pooled: 
positive; for acupuncture placebo 
trials: negative 

24 positive and 27 negative; for 
acupuncture vs. placebo trials: 15 
positive and 17 negative 

21 positive and 27 negative; 
acupuncture was worse than control 
in 3 trials 


Potential bias preduded conclusive 
findings, but most results were 
positive 

Highly contradictory evidence; 
efficacy remains doubtful 


Inconclusive evidence for 
acupuncture belng more 
effective than placebo or 
standard care 

All placebo-controlled: 5 positive and 8 No convincing evidence for 
negative; most valid trials tended to analgesic efficacy In chronic 
be negative neck and back paln 

9 studies pooled: odds ratio of Acupuncture superior to varlous 
improvement for acupuncture vs. controls, but Insufficient 
control, 2.30; for placebo trials, 1.37 evidence to condude whether 

superior to placebo 

No evidence that acupuncture was Effectiveness remains unclear 
better than no treatment, moderate 
evidence that acupuncture was not 
more effective than TENS and 
trigger-point Injection; limited 
evidence that acupuncture was not 
more effective than placebo 

Most trials had methodologic flaws 

2 trials compared acupuncture with 


Highly contradictory evidence 
Acupuncture may play a role In 


walt list: both positive; 3 trials the treatment of osteoarthritis 
compared acupuncture to placebo: of the knee; additional research 
2 positive; 2 trials compared Is necessary 


acupuncture to physkal therapy: 
both negative 
12 trials suggested that acupuncture Is Acupuncture can alleviate dental 
more effective than controls; 4 trials pain 
suggested the contrary 
7 positive and 7 negative; acupuncture Insufficient evidence for claiming 
was not superior to placebo in 4 of efficacy 
5 trials 
All positive, Including 1 high-quality Acupuncture may be effective; 
more high-quality trials needed 
Too few trials, and contradictory 
evidence precfudes condusiéns 


study 

Placebo trials: 2 positive and 4 
negative; results of other trials were 
contradictory 

15 migralne, 6 tension, and 1 mixed; 
contradictory results in 8 trials that 
compared acupuncture with other 
treatments; positive trend In 14 
trials that compared acupuncture to 
placebo 


Trend in favor of acupuncture, but 
evidence not fully convincing 


* Positive = significant positive finding for acupuncture compared with control; negative = no significant finding for acupuncture compared with control; RCT = 


randomized, controlled trial; TENS = transcutaneous electrical nerve stimulation. 
t Review and analysis contain some trials that were not randomized. 


research. These reviews most often report that trials of 
acupuncture efficacy are equivocal or contradictory. 
Four exceptions are RCTs of acupuncture for emesis 
and dental pain, which have been overwhelmingly pos- 
itive, and RCTs of various addictions and tinnitus, 
which have been predominantly negative. Multiple re- 
views of identical conditions (for example, asthma or 
low back pain) generally use overlapping studies and 
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occasionally reach conflicting interpretations. Tables 1 
and 2 summarize these studies. The tables are a compre- 
hensive list of all English-language systematic reviews 
appearing in peer-reviewed journals retrieved from 
MEDLINE, PsycINFO, Acular, and AMED as well as a 
compilation of published bibliographies. 

In 1997, a National Institutes of Health Consensus 
Development Panel on acupuncture reviewed the avail- 
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Table 2. Systematic Reviews and Meta-Analyses ef Randomized, Controlled Trials of Acupuncture for Conditions 


Other Than Pain* 








Condition Study (Reference) 


Asthma Kleijnen et al. (44) 


Pulmonary disease Jobst (45) 


Asthma Linde et al. (46) 


Chronic asthma Linde et al. (47) 
Addiction ter Riet et al. (48) 
Weight reduction Ernst (49) 
Smoking cessation Law and Tang (50) 


Smoking cessation White et al. (51) 


Stroke Ernst and White 
(52) 
Stroke Park et al. (53) 


Dentistry (mainly TMJ Rosted (54) 


disorder) 
TM) disorder Ernst and White 
(55) 


Emesis Vickers (56) 


Emesis Harris (57) 


Nausea and vomiting of 
pregnancy 

Postoperative nausea 
and vomiting 


Murphy (58) 


Lee and Done (59) 


Nausea and vomiting of Jewell and Young 
pregnancy (60) 
Tinnitus Park and White (61) 








*p 


Year 


1991 


1995 


1996 


2000 


1990 


1997 


1995 


1999 
1996 


2001 


1998 


1999 


1996 


1997 


1998 


1999 


2001 


2000 


RCTs, n Patients, n Findings 


13t 


16t 


15 


33t 


12 


19 


4 


6 


2937 


2759 


3486 
425 


538 


205 


3123 


304 


1569 


185 


8 positive and 5 negative; 3 of the 
positive and 5 of the negative trials 
were of high quality 

10 positive; when “real” acupuncture 
was redefined retrospectively, results 
for acupuncture were positive in 14 

All placebo-controlled: 7 positive and 6 
negative; 2 unclear 

Trial quality varied and results 
inconsistent 

Smoking: 11 positive and 1 negative; 
Alcohol: 1 positive 

2 positive and 2 negative 


Compared with control, 3% (95% Cl, 
~1% to 6%) more of the patients 
treated with acupuncture stopped 
smoking 

Odds ratio, 1.20 (Ci, 0.98% to 1.48%) 

All positive; none compared acupuncture 
with placebo 

6 positive and 3 negative; the best trial 
was negative 

11 positive and 4 negative; most studies 
had methodologic problems 


All positive; none compared acupuncture 
with placebo 

27 of 29 performed with no anesthesia 
were positive; in a second analysis that 
was restricted to 12 high-quality trials, 
11 (almost 2000 patients) were 
positive 

Restricted to acupressure trials; 
acupressure more effective than 
placebo for nausea during pregnancy, 
after surgery, and for cancer 
chemotherapy 

6 positive and 1 negative; all were 
acupressure trials 

Pooled RR similar to antiemetics in 
preventing early vomiting (RR, 0.89) 
and late vomiting (RR, 0.80); better 
than placebo for early nausea (RR, 
0.34) and early vomiting (RR, 0.47) 


3 positive and 1 negative; the negative 
trial was the most rigorous 

2 unblinded positive trials and 4 blinded 
negative trials 


Conclusions 


Claims of effectiveness not based on 
well-performed trials 


Acupuncture is a safe and potentially 
effective treatment for bronchial 
asthma and COPD 

Insufficient data to draw reliable 
conclusions 

Insufficient evidence to make 
recommendations 

Claims of efficacy are not supported by 
sound trials 

Evidence contradictory and claims of 
efficacy not based on trial outcomes 

Acupuncture has little or no effect 


Acupuncture not better than placebo 

Evidence encouraging but not 
compelling 

No compelling evidence for the 
effectiveness of acupuncture 

Acupuncture seems effective for TMJ 
disorders and facial pain; questions 
remain concerning use as an analgesic 

Studies need confirmation with more 
rigorous methods 

Acupuncture point P6 seems to be an 
effective antiemetic for cancer 
chemotherapy, pregnancy, and 
surgery 


Acupressure can be used as an 
antiemetic 


Acupressure benefits many women, but 
evidence is equivocal 

Acupuncture is similar to antiemetics in 
preventing early vomiting and late 
vomiting in adults; may be an 
alternative to receiving no treatment 
or first-line antiemetics; no benefit in 
children 

Clear evidence for beneficial effects but 
results remain equivocal 

Acupuncture not demonstrated to be 
efficacious 








obstructive pulmonary disease; RCT = randomized, controlled trial; RK = relative risk: TM] = temporomandibular joint. 


t Review and analysis contain some trials that were not randomized. 


able evidence from RCTs and reached the following 


conclusions: 


There is clear evidence that needle acupuncture is effi- 


cacious for adult postoperative and chemotherapy nau- 


sea and vomiting and probably for nausea of pregnancy. 


Much of the research focuses on various pain preb- 
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ositive = significant positive finding for acupuncture compared with control; negative = no significant finding for acupuncture compared with control. COPD = chronic 
g g p g g 


lems. There is evidence of efficacy for postoperative 


dental pain. There are reasonable studies (although 


sometimes only single studies) showing relief of pain 


with acupuncture on diverse pain conditions. ... How- 


ever, there are also studies that do not find efficacy for 


acupuncture in pain.... 


Although many other conditions have received some 
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attention..., the quality or quantity of the research 
evidence is not sufhcient to provide firm evidence of 
efficacy at this time (62). 


The research published after 1997 does not provide 
significant data to modify or contradict this statement. 


Methodologic Issues in RCTs of Acupuncture 

With a few important exceptions, RCTs designed to 
test the efficacy of acupuncture seem to produce contra- 
dictory outcomes that resemble random events. Several 
other treatments that do not involve drugs (especially 
those for pain, for example, TENS [transcutaneous elec- 
trical nerve stimulation], therapeutic ultrasonography, 
and epidural corticosteroids for sciatica) have similarly 
confusing results (63). Most systematic reviews of acu- 
puncture have called for higher-quality trials to resolve 
such inconclusive evidence. 

Some of the problems encountered with acupunc- 
ture RCTs are shared by RCTs in many domains: insuf- 
ficient sample size, testing in poorly defined illnesses 
with imprecise outcomes, vague enrollment criteria lead- 
ing to heterogeneous study groups, high dropout rates, 
and inadequate follow-up. 

Some of the problems are specifically related to the 
difficulty in performing RCTs with acupuncture. In 
RCTs, acupuncturists may have positive expectancy, 
which is likely to introduce significant bias (64). In 
many situations, blinding the acupuncturist to avoid 
such performance bias may be an insurmountable prob- 
lem (65, 66). The quest for a matching sham control— 
one that is inert, identical in appearance and sensation, 
and without nonspecific physiologic effects (such as the 
release of neurotransmitters, which may affect pain 
thresholds)—is ongoing (67-70). An inordinately high 
placebo effect from acupuncture may complicate detec- 
tion of any intervention—sham difference (71). 

Lack of knowledge by researchers may aggravate the 
problems associated with evaluating the efficacy of acu- 
puncture. For example, the supposedly active acupunc- 
ture arm of some RCTs may actually have been more 
suitable as a dummy treatment (72). How to authenti- 
cally apply acupuncture-flexible diagnostic categories 
and process-oriented outcomes within the rigid proto- 
cols often necessary for RCTs continues to provoke de- 
bate in the research community (73). The heterogeneity 
of acupuncture techniques themselves challenges re- 
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searchers: Which category of acupuncture should be 
tested, and, within each category, how much variability 
can be allowed (74)? For example, in the asthma RCTs, 
only two trials by the same author used the same acu- 
puncture points (75). It is probably not an accident that 
the most unequivocal evidence for acupuncture is based 
on a series of 30 trials that used a fixed, “druglike,” 
well-defined research model of a single acupuncture 
point for a particular symptom (emesis), even though 
this method has little relevance for the daily practice of 
acupuncture (76). 


Basic-Science Evidence 

Numerous surveys show that, of all the complemen- 
tary medical systems, acupuncture enjoys the most cred- 
ibility in the medical community (77). The RCT re- 
search is probably not the main basis for this positive 
opinion. A more likely reason is the existence of a sub- 
stantial body of data showing that acupuncture in the 
laboratory has measurable and replicable physiologic ef- 
fects that can begin to offer plausible mechanisms for 
the presumed actions. Extensive research has shown that 
acupuncture analgesia may be initiated by stimulation, 
in the muscles, of high-threshold, small-diameter nerves. 
These nerves are able to send messages to the spinal cord 
and then activate the spinal cord, brain stem (periaque- 
ductal gray area), and hypothalamic (arcuate) neurons, 
which, in turn, trigger endogenous opioid mechanisms. 
These responses include changes in plasma or cortico- 
spinal fluid levels of endogenous opioids (for example, 
endorphins and enkephalins) or stress-related hormones 
(for example, adrenocorticotropic hormone) (78). 

In one study, the effects of acupuncture in one rab- 
bit could be transferred to another rabbit by cerebrospi- 
nal fluid transfusions (79). Although questions remain 
(80, 81), other studies have shown that acupuncture 
analgesia could be reversed with naloxone (an endorphin 
antagonist) in a dose-dependent manner (78, 82). Acu- 
puncture may inhibit early-phase vascular permeability, 
impair leukocyte adherence to vascular endothelium, 
and suppress exudative reaction to a degree equivalent to 
that of orally administered aspirin and indomethacin 
(83). Evidence also supports the possibility that one 
mechanism of acupuncture may be a form of stimula- 
tion for the gene expression of neuropeptides (84, 85). 

Functional magnetic resonance imaging is also be- 
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Table 3, Reported Adverse Events Related to 
Acupuncture Treatment from November 1992 throvgn 
October 1997* 





Reported Adverse Event 


Forgotten needles 

Dizziness, discomfort, or perspiration (transient hypotension) 
Bum injury (caused by thermotherapy) 

Eechymosls with pain 

Ecchymosis without pain 

Malaise 


Minor hemorrhage 

Aggravation of symptoms 

Itching or redness (suspected contact dermatitis) 
Pain in the puncture reglon 

Fall from bed 


Patients, n 


ski 
=~ N WW Win ims wm 








* Total number of acupuncture treatments was 55 291. Reprinted with permission 
from Yamashita et al. (105). 


ginning to demonstrate that acupuncture has regionally 
specific, quantifiable effects on relevant structures o- the 
human brain. One study found that a specific acupinc- 
ture point, traditionally related to vision, activated an 
occipital lobe region that was the same area activaced by 
stimulation of the eye using direct light. The point was 
located on the lateral aspect of the foot; stimulat.on of 
nearby sham points did not result in similar activation 
(86). Other studies show that specific acupuncture 
points, but not controls, activate structures of descend- 
ing antinociceptive pathways and deactivate mul-iple 
limbic areas that participate in pain processing (87, 88). 
These functional magnetic resonance imaging studies 
follow earlier efforts showing that electro-acupuncture 
results in significantly increased concentrations in th2 rat 
brain (specifically, the occipital cortex and hippocam- 
pus) of neuropeptide Y, neurokinin A, and substance 
P (89). 


Adverse Events Associated with Acupuncture 

Numerous retrospective clinical reports and at east 
five published systematic reviews of adverse events <sso- 
ciated with acupuncture show that, in rare circum- 
stances, acupuncture can produce the complications as- 
sociated with any type of needle use (90—96). Negative 
outcomes include transmission of infectious disease, 
pneumothorax and other problems associated wizk or- 
gan punctures, cardiac tamponade, and broken needles 
with remnants migrating to other locations (including 
the spine). Five incidents may have resulted in d2ath 
(97), although some researchers refute this possitility 
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(98). Adverse events usually occur when acupuncturists 
have inadequate training (99). 

The reports of adverse events described above are 
based mainly on retrospective reports. More recently, 
prospective, systematic surveillances of acupuncture ad- 
verse events (which provide a denominator for relative 
rates) have been performed and indicate that even rou- 
tine irritating reactions from needles are rare (100—104). 
For example, one study that followed more than 55 000 
treatments at an acupuncture training facility in Japan 
found 11 adverse effects associated with acupuncture 
treatment (Table 3) (105). The combined data from 
prospective and retrospective data indicate that “acu- 
puncture is a very safe intervention in the hands of a 
competent practitioner” (106). 


THE PROVISION OF ACUPUNCTURE CARE IN THE 
UNITED STATES 

In 1976, California became the first state to license 
acupuncture as an independent health care profession. 
Since then, 40 states and the District of Columbia have 
adopted similar laws. Most states (27) allow herbal medi- 
cine within the scope of acupuncture practice; only a few 
states (10) require the supervision of a physician for the 
almost 11 000 practicing nonphysician acupuncturists. 

The number of acupuncturists is rapidly growing 
and is projected to double by 2005 and quadruple by 
2015 (107). The typical education standard for an acu- 
puncturist is between 2000 and 3000 hours of training 
in independently accredited master’s degree 4-year 
schools. Although some states allow physicians to prac- 
tice acupuncture without additional education, most 
states require between 200 and 300 hours of special 
training. There are approximately 3000 acupuncturists 
with medical degrees practicing in the United States. 
Physician and nonphysician acupuncturists indepen- 
dently maintain that their provision of care is superior 
(108). 

In the West, most patients of acupuncture practitio- 
ners present with pain resulting from numerous condi- 
tions, including musculoskeletal disorders, headaches or 
migraines, and neuralgia or neuropathy (109-111). 
Gastroenterologic, urologic, and gynecologic diseases are 
also fairly represented. Approximately 70% of acupunc- 
turists practice alone or in acupuncture groups; 30% 
work in multidisciplinary settings, usually in association 
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with other alternative providers. Typically, acupuncture 
care involves a series of biweekly or weekly treatments; a 
regimen of a dozen treatments is not unusual. Including 
examination, treatment, and discussion, acupuncture 
visits are characteristically long, usually exceeding 1 hour 
(Cooper RA, McKee HJ. Education of health profes- 
sionals in complementary/alternative medicine. Pre- 
sented at the Josiah Macy Jr. Foundation Conference, 
Phoenix, Arizona, 2—5 November 2000). In the West, 
reports indicate that 50% (112) to 80% (113) of acu- 
puncturists also prescribe herbal medicine. 


CONCLUSION 

In a short time, acupuncture has been transported 
to the West and become a visible component of the 
health delivery system. Its traditional conceptual frame- 
work is radically distinct from biomedicine. Research on 
acupuncture has allowed a consensus to emerge that this 
therapy may have efficacy, regardless of the “prescien- 
tific” perspective of its underlying conceptual frame- 
work. As an independent profession, acupuncture and 
East Asian medicine are growing exponentially. 
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Stress in Medical Residency: Status Quo after a Decade of Reform? 


Virginia U. Collier, MD; Jack D. McCue, MD; Allan Markus, MD; and Lawrence Smith, MD 


Background: Although curricular reforms have attempted to ad- 
dress sources of stress in medical residency, no recent studies 
have examined the financial or emotional situations of cerrent 
medicine residents. 


Objective: To question medicine residents about financial status, 
educational debt, moonlighting, and psychological issues. 


Design: Survey distributed in a nonrandomized fashion to med- 
icine residents. 


Setting: All 415 U.S. medicine residency programs. 


Results: According to the questionnaire responses submitted by 
the 4128 (18%) participating residents, a substantial number of 
residents had financial and emotional distress that could have 
interfered with training. The reported educational debt was at 
least $50 000 for 1657 (42%) of the respondents and at least 
$100 000 for 737 (19%). The monthly disposable income was 
$100 or less for 1620 (43%) of the residents, and 637 residents 
(16%) could not afford safe housing. Among respondents in their 
2nd through 5th year of postgraduate training, 2187 (52%) had 
insufficient funds to purchase books and equipment, and 678 
(29%) could not afford the required fees for the American Board 





Des the 1970s and 1980s, medical educators at- 
tempted to examine the quality of the personal and 
professional lives of residents. Several small nonrandom- 
ized studies found a higher incidence of depression 
(1-4) and anger and hostility (5, 6) in residents chan in 
the general population. These findings were par:ly at- 
tributed to chronic sleep deprivation and fatigue (7-11). 
In response, residency program directors suggested (12) 
and implemented procedures to identify, manage, and 
reduce resident stress and impairment. Although resi- 
dents may still be overworked (13), duty hours are now 
carefully regulated, and program directors are required 
to regularly monitor resident stress (14). Currently. the 
American Board of Internal Medicine and others {15) 
emphasize the importance of fostering outstandiag pro- 
fessional and humanistic characteristics in residents. 
Some researchers have suggested a link between fong 
work hours and loss of professionalism among residents 
(13, 16). 

New sources of stress to residents contiaue to 
emerge. These include increasing personal debt from 
medical school (17—20), unstable financial conditions in 
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of Internal Medicine certifying examination; 2659 (33%) worked 
as moonlighters, and this percentage increased progressively with 
increasing educational debt. 

Four or five depressive symptoms during residency were re- 
ported by 1461 (35%) residents. Eight hundred ninety-nine resi- 
dents (23%) thought they had become less humanistic over the 
course of their residency training; 2347 (61%) reported becoming 
more cynical. Female residents were more likely than male resi- 
dents to report increased cynicism and multiple depressive symp- 
toms. Increased cynicism and depressive symptoms were associ- 
ated with increasing educational debt. 


Conclusions: Despite recent curricular reforms, an alarming 
number of current medicine residents report depressive symptoms, 
increasing cynicism, and decreasing humanism, which were asso- 
ciated with increasing educational debt and a need to moonlight 
for financial survival. Ongoing curricular reform, legislative relief 
from early loan repayment, and salary increases may be necessary 
to address these problems. 


Ann Intern Med. 2002;136:384-390. 
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many academic medical centers, threats of residency 
closings (21), and decreased confidence in the availabil- 
ity of jobs upon completion of residency (22-24). Fur- 
thermore, an increasing effort is required to master a 
rapidly expanding scientific and clinical knowledge base. 
Patients are sicker and are discharged faster on inpatient 
services, and many residents continue to be overworked, 
despite regulations (25). Worse yet, the residents’ role 
models and teachers often openly express discontent 
with the practice of medicine (26). 


METHODS 

To re-examine current residents’ psychological and 
financial situations, the Resident Services Committee of 
the Association of Program Directors in Internal Medi- 
cine (APDIM) mailed a survey in May 1998 to all 415 
internal medicine program directors, who were asked to 
distribute copies to each of their medicine residents (res- 
idents in categorical, preliminary, and combined tracks). 
Strict confidentiality was assured, and no specific names 
of residents or programs were included in the question- 


Table I. Comparison of Demographic Data of 
Responding Residents with 1997-1998 Figures for U.S. 
Internal Medicine Residents* 








Characteristic Residents Completing U.S. Internal Medicine 
the Current Survey Residentst 
n(%) 
Sex 
Female 1794 (39.8) 8745 (37.5) 
Male 2719 (60.2) 14 478 (62.5) 
Year of residency 
tralning 
PGY 1 1444 (35.4) 8903 (38.2) 
PGY 2 1283 (31.4) 7018 (30.1) 
PGY 3 1237 (30.2) 6662 (28.6) 
PGY 4 114 (2.8) 7114 (3.1) 
PGY 5 6 (0.15) 13 (0.06) 





*PGY=p 


uate year, 


ostgrad 
t Data on U.S. in medicine residents obtained from the Graduate Medical 
Education Database, 1997, American Medical Association, Chicago, Ilinois. This 
cohort included residents in medicine-pediarrics and medicine-cmergency medi- 
cine training programs. 


naire. Residents were questioned about demographic 
data, moonlighting activities, and finances, including 
monthly disposable income, student loan debt, and 
credit card debt. They were also asked whether they had 
experienced any or all of five depressive symptoms and 
whether they felt that they had become more or less 
cynical and more or less humanistic during residency 
training. Data on all respondents were included in the 
analysis, with missing data noted. 


RESULTS 
Demographic Data and Response Rate 

We received responses from 4128 (18%) of the 
medicine residents in the United States in 1998 (Table 
1). The decision to maintain confidentiality made 
follow-up of nonrespondents impossible, and it is un- 
known how many residents received but did not com- 


Table 2. Financial Data on Responding Residents 






Estimated Educational Debt 


Estimated Credit Card Debt 
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plete the survey. In addition, the survey design precludes 
interpretation of these results as representative of all res- 
idents. Just as it is unlikely that we achieved a statisti- 
cally accurate sampling of the resident population, it is 
also doubtful that all residents with serious personal dif- 
ficulties responded. These factors prevent us from deter- 
mining the true proportion of residents with financial or 
emotional distress. 


Financial Data 

Table 2 shows the financial data of responding res- 
idents. Among the 3961 residents who indicated their 
estimated educational debt, the average amount was 
$44 412 and the median was $25 000; 1657 residents 
(42% of responders) reported owing at least $50 000 in 
educational debt. The average estimated credit card debt 
was $3769; 1224 residents (31%) reported having at 
least $3000 in credit card debt, and 320 (8%) reported 
at least $15 000. From postgraduate year (PGY) 1 to 
PGY 4, the mean credit card debt increased from $3275 
to $6194. One thousand six hundred twenty responding 
residents (43%) had a monthly disposable income— de- 
fined as income remaining after payment of required 
bills of food, rent, utilities, and debt—of $100 or less, 
including many with a negative monthly disposable in- 
come. 

Two thousand one hundred eighty-seven residents 
(52%) reported having insufficient funds to purchase 
work items, such as books and equipment. Six hundred 
seventy-eight (30%) PGY-2 through PGY-5 residents 
could not afford the fee for the American Board of In- 
ternal Medicine certifying examination, and, most dis- 
turbingly, 637 responding residents (16%) could not 
afford safe and sufficient housing. Only 10%, however, 








Monthly Disposable Income* 

























Amount Residents Amount Residents Amount Residents 
$ n (%) $ n (%) $ n (%) 
04999 1692 (42.7) 0-2999 2756 (69.2) 0-100 1620 (43.1) 
5000-19 999 182 (4.6) 3000-4999 220 (5.5) 101-200 549 (14.6) 
20 000-49 999 430 (10.9) 6000-14 999 234 (5.9) 201-500 1041 (27.7) 
50 000-99 999 920 (23.2) 1£ 000-29 999 234 (6.9) 2501 550 (14.6) 
737 (18.6) 86 (2.2) 






* Monthly disposable income was defined as income left over after payment of required bills of food, rent, utilities, and debt. 
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Figure I. Relationship of credit card and educationa 
debt to moonlighting. 
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said that salary was a consideration in choosing a spe- 
cialty. 


Moonlighting 

Of 2629 responding PGY-2 through PGY-5 resi- 
dents, 857 (33%) had moonlighting jobs. Among the 
moonlighters, 167 (20%) worked 21 to 30 moonl ght- 
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ing hours per week, 101 (12%) worked 31 to 40 moon- 
lighting hours per week, and 81 (9%) worked more than 
40 moonlighting hours per week. Among those who 
completed the survey, moonlighting progressively in- 
creased with increasing educational and credit card debt 
(Figure 1). Fifty-four percent of moonlighting respon- 
dents had at least $50 000 in educational debt compared 
with 34% of nonmoonlighters. Similarly, 35% of 
moonlighters had at least $5000 of credit card debt 
compared with 22% of nonmoonlighters. Moonlighters 
were more likely to have sufficient money for books and 
equipment but were no more likely to be able to afford 
the board examination. Moonlighters and nonmoon- 
lighters did not differ significantly in the amount of 
end-of-month disposable income ($292.60 vs. $294.36). 


Depressive Symptoms, Cynicism, and Humanism 

A substantial number of residents reported depres- 
sive symptoms since starting residency. Forty-nine per- 
cent had experienced appetite changes; 61%, mood 
swings; 52%, decreased recreational activities; 45%, de- 
pressed mood; and 74%, sleep disturbance. Four or five 
depressive symptoms were reported by 1461 residents 
(35% of respondents), and 991 (22%) reported all five 
symptoms. Seventeen percent reported a loss of a loved 
one or close friend during residency. Eight hundred 
ninety-nine responding residents (23%) reported be- 
coming less humanistic during residency training, and 
2347 (61%) reported becoming more cynical. Impor- 
tantly, among survey respondents, increasing debt cor- 
related with self-reports of increasing cynicism and mul- 
tiple depressive symptoms (Figure 2). 


Responses of Female Residents 

Forty percent of responding female residents (7 = 
667) and 32% of responding male residents (7 = 777) 
noted four or five depressive symptoms. Sixty-seven per- 
cent of responding female residents (2 = 1033) reported 
increasing cynicism versus 56% of responding male res- 
idents (2 = 1294). Eighty-five percent (7 = 1342) of 
female respondents believed that residency increased the 
complications of pregnancy. Twenty-eight percent of re- 
sponding female residents (7 = 328) felt faculty pres- 
sure to delay pregnancy, and 52% (n = 533) said that 
peers were resentful about pregnancy and maternity 
leave. 
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Figure 2. Relationship of educational debt to depressive symptoms and increased cynicism In physician residents. 
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White bars = residents with four or five depressive symptoms; gray bars = residents with increased cynicism. 


Residents with children less often reported feelings 
of depression than residents without children (41% vs. 
47%). Similarly, residents with children less often re- 
ported increased cynicism (50% vs. 65%) and more of- 
ten reported increased humanistic feelings (27% vs. 23%). 


Discussion 

Our survey indicates that despite extensive efforts to 
reduce stress during residency, many medical residents 
had financial and emotional distress that could have in- 
terfered with training. Although our study is, to our 
knowledge, the largest to have examined these issues in 
this population, it is unlikely that the responses repre- 
sent a statistically accurate sampling. However, even if 
we assume that only discontented, maladjusted, or fi- 
nancially distressed residents returned the survey, the 
absolute number of internal medicine residents report- 
ing significant problems must serve as a serious alert to 
all concerned with our medical educational system and 
demands remediation. 

In 1996, Reynolds (27) reported an average cebt of 
$39 707 in internal medicine residents, which is similar 


wow.aimals.org 


to our figure of $44 412. The average debt in our study 
is lower than the 1997 mean medical student debt of 
$80 462 reported by the Association of American Med- 
ical Colleges (19, 28). A possible explanation for the 
reduced amount may be that residents with lower debt, 
such as those who graduated from publicly supported 
institutions, are overrepresented among our survey re- 
spondents (28). Furthermore, a disproportionately 
greater percentage of the residents working in internal 
medicine training programs are international medical 
graduates, most of whom have no educational debt (29). 
Although studies have shown that increasing debt only 
weakly affects specialty choice (30-32), very high debt 
(33, 34) may reduce the likelihood that a medical stu- 
dent will choose a career in primary care. 

In our survey, residents with debt more often 
turned to moonlighting as an extra source of income. 
Moonlighting did not generate increased disposable in- 
come, and thus, the extra income from moonlighting 
was probably being used to pay for debt services and 
fixed monthly expenses. The rate of moonlighting. 
among respondents is similar to rates in several previous 
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nonrandomized studies (23% to 40%) (35-42). More- 
over, similar to earlier studies, educational debt in our 
study correlated with increased moonlighting. Of great 
concern is that 349 (40.7%) moonlighting respondents 
worked more than 20 hours per week at their moon- 
lighting jobs. The substantial time spent moonlighting, 
combined with an average 80-hour work week of most 
residents, could result in undue fatigue and potentially 
jeopardize resident education and patient care. 

Other studies (27, 30) have noted that debt repay- 
ment markedly decreases satisfaction with personal life- 
style during residency by limiting time for leisure activ- 
ities. Although we did not specifically ask about lifestyle, 
43% of respondents had less than $100 of monthly dis- 
posable income, which is clearly insufficient to support 
substantial leisure activities. Undoubtedly, many resi- 
dents must borrow money, perhaps from family mem- 
bers, to cover their most basic needs and to pay for 
unexpected expenses, additional professional costs, or 
personal entertainment. 

Emotional distress in residents—especially depres- 
sion—has been well documented (1—4, 6). After con- 
ducting structured psychiatric interviews, Valko and 
Clayton (1) concluded that 30% of the residents they 
interviewed had significant depression during intern- 
ship. Using the Center for Epidemiologic Studies scale, 
Reuben (2) demonstrated that 28.7% of the medical 
interns tested were depressed, and Ford (6) found that 
33% of interns rated themselves as depressed. Our find- 
ing that approximately 35% of respondents noted four 
of five depressive symptoms is similar, and is higher than 
the estimates for the adult U.S. population, which has a 
lifetime risk of 7% to 25% and a point prevalence of 
approximately 5% (43, 44). 

Despite the efforts of most training programs to 
improve professionalism in their graduates, more than 
half of the responding residents reported increasing cyn- 
icism, and 25% reported decreasing humanism during 
residency. Increasing cynicism has also been seen in 
medical students (45) and may be related to increasing 
anger during residency (5). 

Our study also suggests that the unique mental 
health needs of many female medicine residents are not 
being met. More female respondents reported depressive 
symptoms and increased cynicism than their male coun- 
terparts. In addition, large numbers of female residents 
expressed concerns about the possibility of future preg- 
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nancy, an added stress from faculty and peers. The in- 
creased stress of pregnancy during residency, concerns 
about the pregnancy experience, and increased hostility 
from male peers have been well documented (49-57). 
Female residents’ concern about increased medical com- 
plications of pregnancy during residency has been noted 
previously, despite evidence that, except for increased 
preterm labor, the outcomes of pregnancy are not 
greatly affected by residency training (58-64). How- 
ever, one recent study from Israel (65) showed an in- 
creased incidence of stillbirths, and a 1988 study (66) 
showed a trend toward increased pregnancy-induced hy- 
pertension. Thus, although the preponderance of evi- 
dence is reassuring, some evidence supports the concern 
of female residents in our survey about the increased 
medical complications of pregnancy during residency 
training. 

Our finding that parenthood reduced the stress of 
residency in some of the respondents is intriguing. How 
parenthood may blunt the negative effect of financial 
stress and may confer greater humanism and less cyni- 
cism needs further exploration. Perhaps being a young 
parent engenders hope in the future and a more altruis- 
tic view of life, or the family unit may act as a stabilizing 
force in the resident’s life. 


RECOMMENDATIONS 

Although the limitations of our study are clear, we 
have identified a significant number of residents with 
alarming financial and psychological distress. The large 
number of residents in whom increasing debt burden 
correlated with self-reports of depressive symptoms, in- 
creasing cynicism, and increasing need for moonlighting 
for financial survival is of great concern. Leaders in ac- 
ademic medicine must develop solutions to the signifi- 
cant negative impact of debt. Relief—in the form of 
tuition subsidies for medical education, increases in res- 
idents’ salaries, full loan deferral of principal and interest 
without interest accrual during residency training, and 
improved financial advice for residents—are all pieces of 
a solution to this major problem. Of note, efforts to 
limit moonlighting through regulation should be under- 
taken with caution in the absence of concomitant mea- 
sures to alleviate the financial distress of residents. Fi- 
nally, program directors, medicine department chairs, 
and senior medical education leaders must become 
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aware of the additional stress in the lives of at least some 
of their female residents and develop systems m their 
programs for detection and prompt intervention. 
Successful training of well-educated, humanistic 
physicians is a priority, and current stresses may thwart 
the accomplishment of that goal in some residents. We 
hope that this perspective paper will stimulate medical 
educators to further study the extent and causes of resi- 
dent stress in both male and female residents im a ran- 
domized fashion. More important, our own results 
should mobilize the medical education community to 
respond immediately and effectively to the unmet needs 
expressed by many of the trainees under our care. 
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EDITORIAL | 


Who Is Sicker: Patients—or Residents? Residents’ Distress and the 


Care of Patients 


|: burnout in residents a malignant disease? Do exhaus- 
tion, cynicism, and ineffectiveness start small, then 
grow, spread, and harm? Do they extend to students, 
other residents, patients, career, family? If so, what is the 
pathogenesis? What is the treatment? Can we prevent, 
cure, or heal this? Should anyone care? 

Starting with the last question, there is growing ev- 
idence that, despite generations of denial, physicians’ 
feelings matter. Grol and colleagues (1) have shown that 
frustrations, tensions, and annoyance with time pres- 
sures are linked to giving patients short shrift: Physicians 
may write a plethora of prescriptions yet give a paucity 
of time to listening and explaining (1). Conversely, phy- 
sician satisfaction is associated with patient adherence to 
medical regimens (2) and patient satisfaction (3, 4). It is 
obvious that patients should care if residents—and older 
physicians, nurses, and other health professionals, for 
that matter—are depleted and discouraged. Physicians 
and their families should also care because professional 
experiences and attitudes can affect home life (5). Policy- 
makers should care because the health of our society 
depends in part on the health and effectiveness of health 
professionals. Medical educators should worry: The 
problem is happening on their watch. 

Maslach and others (5, 6) have demonstrated that 
burnout in many walks of life happens because of work. 
Workers are not the culprits; rather, work load, practices, 
conflicts, and environment are. Tensions may rise for some 
physicians (and others) as work pressures combine with 
home pressures, such as having child-care responsibilities 
(7) or having a spouse who frequently works overtime (8). 
The bulk of discouragement and alienation, however, 
stems from work, as shown by studies elsewhere in the 
health care arena: Excessive work demands in hospital nurs- 
ing units have been linked to nurses’ distress (9), a high 
mortality rate in intensive care units (10), and patient dis- 
satisfaction (11). 

These negative consequences of work burdens are 
expensive. If a physician gives up his or her clinical prac- 
tice, for example, replacement costs are about $250 000 
(12). Dollars do not begin to compensate for the adverse 
effects on physicians’ physical or emotional health or on 
the family and friends. Patients’ well-being is at stake, of 
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course. The ripple effects of debility and growing dislike 
of patients and oneself— hallmarks of burnout—multi- 
ply and extend throughout society. 

If burnout in residents and other health profession- 
als has been a silent but costly malignancy, Shanafelt 
and colleagues (13) have made a good start at exposing 
this issue. They describe an underappreciated area and 
stimulate important questions. The investigators studied 
the association between residents’ feelings of being de- 
pleted, negative, and inadequate and their opinions 
about the quality of care they gave patients. Researchers 
achieved a good response rate from internal medicine 
residents at an exemplary U.S. program, who answered 
an extensive questionnaire that examined feelings, hab- 
its, attitudes, personal remedies for distress, and patient 
care practices. 

Their results should make any patient or physician 
snap to attention: 76% of 115 residents met criteria for 
burnout. Of those with burnout, more than half judged 
that they had rendered suboptimal care at least monthly 
compared with 21% of residents who were not at a 
low ebb. 

How convincing are the report’s conclusions? The 
authors themselves note limitations of the study, such as 
timing (February is a low morale month), distortions of 
self-reporting, unmeasured confounders, and the inabil- 
ity of a cross-sectional design to determine cause and 
effect. Other residents have been studied with similar 
findings (14), however, and other links have been made 
between health care professional distress and patient sat- 
isfaction and outcome (1-3, 9-11). One might ques- 
tion the validity of some of the survey measures intro- 
duced by the authors (but the survey questions do reflect 
the authors’ vivid experiences). The scale for “feeling 
rushed” ranged from “never” to “weekly”; by omitting 
the response options of “daily” and “hourly,” the au- 
thors may have missed the opportunity to capture fully 
the desperation of a hectic rotation. Also, “feeling 
rushed” is not necessarily bad, because this could pro- 
vide an incentive to act. Moreover, the definitions of 
“suboptimal care” could be revised to permit more pre- 
cise measurement. Finally, the report does not address 
the effects of residents’ distress on friends and family. 
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Overall, however, their conclusions are reasonable, so- 
bering, and galvanizing. 

This study has both narrow and broad implications. 
For training-program leaders, several questions arise. 
Does the decreasing response rate from 90% among lst- 
year residents to 62% in 3rd-year residents indicate in- 
creased exhaustion or apathy as training proceeds? Does 
the nearly double incidence of burnout in residents who 
took a break between college and medical school reflect 
age, commitment, or competing responsibilities or inter- 
ests? Does the apparent correlation between burnout 
and depression mean that we should look more assidu- 
ously for depression in house officers? Did Shanafelt and 
colleagues document only a “February phenomenon” or 
a downward spiral that lasts for years? When 40° or 
more of the entire group identifies inadequate sleep. fre- 
quent shifts of longer than 24 hours, and inadequate 
leisure as major stressors, shouldn’t work loads be 
changed? When we learn that talking with family mem- 
bers, significant others, and colleagues is a major coping 
strategy for 75% of the surveyed residents, shouldn't we 
provide the time and opportunity for such interactions? 
When 97% cite “at least 4 days off per month” as a 
residency program feature important for managing 
stress, what can be done to ensure more than 4 days off 
per month? Whether for short-term or long-term bene- 
fit, we can see that curriculum and scheduling are fruit- 
ful areas for intervention and study. Establishing and 
evaluating ways to maintain relationships in and curside 
the training program clearly are as essential as detecting 
and treating residents’ emotional and physical problems. 

What about the big picture? Patients and the public 
cannot imagine the outgrowths of physician burnout. 
We, on the other hand, have little difficulty doing so; we 
have seen it happen. An early sign may be as innocent 
as, “My calendar is really a wish list.” Then, “Tm mis- 
erable.” Then, “I think they are trying to kill me.” Then 
comes disability, early retirement, or worse. The results 
are a sad, premature loss of knowledge and wisdom for 
patients and the public accompanied by profound dis- 
tress for physicians and their loved ones. 

Recognizing this sequence is different from proving 
and preventing it. We urgently need to study the relation- 
ships among physicians’ states of mind, body, and spirit; 
their professional and personal performance; and outcomes 
of care. The pioneering work of investigators such as 
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Shanafelt and colleagues points toward connections among 
these areas. We need more research and funding to amplify 
and confirm them. Even now, we need humane teaching, 
adequate staffing, and programs that help physicians and 
other health professionals to stay in top condition. Possibil- 
ities for research in this realm are plentiful, as are suggested 
interventions (14-20). 

Long before research results are known, however, 
we know from experience and instinct that the core, the 
cor, of our profession must be healthy so that we, our- 
selves, and our patients, families, and communities are 
healthy. We must pay attention now to the information 
that we have already, and we must act. We can work on 
our own behaviors; we should gather like-minded col- 
leagues and work on our institutions and systems. 

The paper by Shanafelt and colleagues is about dis- 
tress and care. It is also about values. Values are a source 
of our passions, motivation, and energy. Values fuel our 
purpose and, when we are aware of them, help direct 
our decisions. The paper is also about relationships, at- 
titudes, learning, and time. When they are in sufficient 
supply, these assets are our allies. However, because they 
are so exhausted, I say to residents and established phy- 
sicians, “Rise up.” Yes, rise up! 

It is simply unacceptable for new—or more estab- 
lished—physicians and other health professionals to be 





in such great pain. It is improper for us to sacrifice our 
own health, family, and community in order to care for 
others. Part of our calling is to relieve suffering. We 
cannot relieve the suffering of others if we, ourselves, are 
suffering. Poets and musicians may function better 
when they are melancholy, but physicians do not. 

We need to take care of ourselves. That is not self- 
ish. It is smart, and no one else will do it for us. We also 
need to take care of our residents. Who else will? What 
message are we giving when we ignore them? We need 
to show residents and each other that they and we mat- 
ter. A former resident, now a friend and mentor, re- 
cently told me 


You were the only person who paid any attention to me 
in the entire training program. One day, when we were 
on rounds, and I was coughing a lot, you said to me, 
“Better get that checked out . . . today.” I was stunned—an 
attending was telling me to get checked today? Well, it’s 
a good thing that I took your advice: I was having my 
first asthma attack. 
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We need to reflect, plan, arrange, choose, and de- 
mand a whole life. This goes beyond choosing to be 
“excellent” in our profession. It extends to the rest of 
our lives—to our souls and to our loved ones and soci- 
ety. We need to speak up—to participate. We need to 
learn ways to navigate the treacherous intersections of 
professional and personal lives because competing de- 
mands of work and home can break our hearts just as 
patients’ tragedies can. 

Making these changes takes work and time, but we 
should never lack sufficient time to savor being a person 
as well as a physician. Physicians (or other health pro- 
fessionals) can teach each other about these central mat- 
ters. We can present renewing grand rounds and semi- 
nars. We can convene series of conversations about 
values, success, power, duty, barriers and boosters to 
change, practical tips to leading a complicated life, and 
so forth. The next steps entail going from presentations 
and conversations to reflection to action. 

Goethe said, “Thinking is easy. Acting is difficult.” 
We have an important cause, however. We want to pre- 
vent and cure this malign condition called burnout, 
which leads to valuable, competent people feeling angry 
and weary. We need to recapture our health, effective- 
ness, creativity, commitment, and even joy. It can be 
done. I have seen it happen. 


Linda Hawes Clever, MD 
California Pacific Medical Center 
San Francisco, CA 94115 


Disclosure: Dr. Clever receives compensation as president of Renew!, a 
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EDITORIAL | 


Heeding the Plea To Deal with Resident Stress 


n the old days—let’s say 30 or 40 years ago— concerns 

about the well-being of medical residents centered on 
such issues as adequate parking spaces, midnight snacks, 
and off-hours access to the library. The pace of life was 
a lot slower, and the stresses were a lot more manage- 
able. This is not to say that a resident’s life was “z piece 
of cake” back then. We all worked long hours, routinely 
spent every other night and every other weekend in the 
hospital, had precious little time for “leisure activities,” 
were paid next to nothing, and worried a lot about 
money. But, as I recall, we were a pretty happy lot. The 
feeling of camaraderie was intense, the light at the end 
of the tunnel was clearly visible, and we were <otally 
caught up in the excitement of caring for our own pa- 
tients and learning how to be good physicians. On bal- 
ance, the hardships were more than offset by the satis- 
factions. 

I confess that my recollections of residency may 
have acquired the gloss of rosy retrospection, but I’m 
quite sure that the psychological state of my contempo- 
raries was much less troubling than appears to be the 
case for residents today. The stresses, both professional 
and personal, that residents now experience do seem to 
be much more intense than in the past: Patients are 
sicker, hospital stays are shorter, and attendings are 
more hassled; many more residents are married, many 
have children, and a great many more are women. All of 
these contemporary realities are potential sources of 
added stress. 

To make matters worse, the sources of offsetting 
satisfaction (dare I say joy) appear to be drying up. 
There are fewer opportunities to establish relationships 
with patients, not to mention with peers and faculty; 
there are fewer occasions to experience the sheer plzasure 
of learning; and, in the unsettled new world of medi- 
cine, there are fewer thrills to be had from contemplat- 
ing one’s future gratification as a practitioner. 

So, there is ample reason to be concerned about the 
health and welfare of today’s medical residents. Indeed, 
data such as those presented by Collier and colleagues 
(1) in this issue reconfirm what we have known for some 
time: The burdens that residents labor under are extracting 
an unacceptable toll on their well-being. A higher inci- 
dence of depressive symptoms and a mounting tter of 
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cynicism were the principal findings in the report. The 
authors concede that the relatively low response rate to 
their survey and the absence of follow-up information 
limit the utility of their study. However, they contend 
quite rightly that the de minimus interpretation of their 
findings is troubling enough to warrant careful atten- 
tion. What is especially noteworthy from their observa- 
tions is the effect on the level of resident stress attributed 
to the amount of debt acquired during the course of 
earning the doctor of medicine degree. 

The level of indebtedness reported by the respon- 
dents to the authors’ survey is alarming enough, but it is 
in fact far less than that reported by recent graduates of 
U.S. medical schools. Among those in the class of 2001 
with debt, the average educational debt reported on the 
Association of American Medical Colleges’ (AAMC’s) 
Graduation Questionnaire (>90% response rate) was 
just shy of $100 000; only 17% of graduates reported 
having no outstanding loans (2). Perhaps the lower fig- 
ure for indebtedness among the authors’ respondents, as 
they suggest, reflects the relatively large fraction of in- 
ternal medicine residents who are graduates of foreign 
medical schools and whose education generally requires 
far less personal investment. 

It is certainly not hard to imagine how the burden 
of repaying a large debt can weigh heavily on a resident's 
mind and adversely affect both mood and behavior. 
Bouts of depression and excessive moonlighting, both 
suggestively correlated with the amount of debt, are not 
surprising as consequences. Add the worry of repaying 
one’s debt to all the other well-known stresses endemic 
in the learning environment of graduate medical educa- 
tion today—too many hours on call, too many patients, 
too many mindless chores, too little teaching, too little 
sleep—and it is little wonder that probing question- 
naires detect a growing cynicism among our residents. 

The authors conclude their paper with a heartfelt 
plea for “the medical education community to respond 
immediately and effectively to the unmet needs ex- 
pressed by many of the trainees under our care.” In my 
view, heeding this plea is absolutely essential if we are to 
preserve the integrity of internal medicine, indeed of all 
of medicine. Continuing to ignore the glaring symp- 
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toms of distress among our acolytes is to abandon our 
solemn obligation as stewards of a noble profession. 

So, what’s our response to be? With respect to our 
residents’ learning environment, we must recommit our- 
selves to “Honoring the E in GME.” That was the title 
of my president’s address at the 1998 AAMC Annual 
Meeting, in which I called for a significant enrichment 
of the educational content of residency programs; a 
strengthening of the institutional authority over individ- 
ual graduate medical education (GME) programs; a lim- 
itation of service requirements to those necessary to 
meet educational objectives; and a much increased em- 
phasis on inculcating professional values, especially by 
attending to the “hidden curriculum” and by treating 
our residents as true colleagues rather than as minions (3). 

There are some hopeful signs on this score. For its 
part, the Accreditation Council for Graduate Medical 
Education is redoubling its efforts to enforce existing 
standards governing resident duty hours and institu- 
tional oversight of sponsored programs. The AAMC is 
also increasing its efforts to assist the GME leadership of 
our teaching hospitals and medical schools in improving 
the learning environment for residents. 

With respect to the ever-increasing debt burden 
borne by medical school graduates, however, the signs 
appear less hopeful. First, there is little prospect that the 
costs of medical education, including the costs of living 
while in school, will decrease anvtime soon. Given the 
unprecedented financial pressures facing medical schools 
and teaching hospitals, little prospect exists, as well, for 
more scholarship aid for medical students to minimize 
the need for borrowing or for significantly higher sti- 
pends for residents to help with loan repayment. 

There also is little prospect that Congress, which 
views future physicians as economically privileged, will 
ease the financial pressure on residents by permitting 
deferment of interest payments on federally guaranteed 
loans. (Such loans account for about 36% of the out- 
standing debt hanging over residents’ heads.) Likewise, 
there is little prospect that loan forgiveness programs, 
such as those sponsored by the National Health Service 
Corps, will be expanded. Despite intense lobbying on its 
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behalf by the AAMC and others and despite its unques- 
tioned success in using debt relief to recruit physicians 
to underserved areas, the National Health Service Corps 
continues to receive lackluster support from Congress. 
Given these realities, the best hope in the short run 
for easing our residents’ worry about how to repay their 
loans is to provide them with sophisticated advice about 
debt management. Fortunately, this source of solace is 
now widely available, albeit not yet widely known. In 
recognition that debt levels are destined to continue es- 
calating for the foreseeable future, the AAMC has 
mounted an aggressive program to provide residents 
with the information and tools they need to minimize 
the stress engendered by the fear of defaulting on their 
loans. Information on this program, called the AAMC 
Educational Debt Management Services for Residents, 
can be accessed at www.aamc.org/debtmanagement. 
Stress in medical residency has many root causes. 
Some are more amenable to relief than others. As med- 
ical educators, we can do much to alleviate the stress 
attributed to a harsh and demeaning learning environ- 
ment. Doing so will help offset the less tractable stress 
from dealing with debt. It is also the right thing to do. 


Jordan J. Cohen, MD 
Association of American Medical Colleges 
Washington, DC 20037-1126 
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Physician—Industry Relations. Part 1: Individual Physicians 


Susan L. Coyle, PhD, for the Ethics and Human Rights Committee, American College of Physicians-American Society of Intemal Medicine* 


This Is part 1 of a 2-part paper on ethics and physician—industry 
relationships. Part 1 offers advice to Individual physicians; part 2 
gives recommendations to medical education providers and med- 
ical professional societies. 

Physicians and industry have a shared interest In advancing 
medical knowledge. Nonetheless, the primary ethic of the physi- 
cian Is to promote the patient’s best Interests, while the primary 


ethic of Industry Is to promote profitability. Although partnerships 
between physicians and Industry can result in Impressive medical 
advances, they also create opportunities for bias and can result In 
unfavorable public perceptions. 


Many physicians and physiclans-In-tralning think they are 
impervious to commercial Influence. However, recent studies 


show that accepting Industry hospitality and gifts, even drug sam- 
ples, can compromise Judgment about medical Information and 
subsequent decisions about patient care. It Is up to the physician 


E 1990, the American College of Physicians published 
a position statement titled “Physicians and the Phar- 
maceutical Industry” to address ethical issues in relation- 
ships between industry and the medical profession (1). 
The statement, which was prompted in large part by 
evidence of the drug industry’s influence on physician 
behavior and concern for professional integrity and pa- 
tient care, examined potential conflicts of interest in re- 
lationships with industry and provided ethical advice in 
certain areas. Since the statement was originally released, 
evidence of industry’s influence on medical practice, re- 
search, and education has continued to emerge, and 
physician—industry relationships have multiplied. Once 
again, the American College of Physicians—-American 
Society of Internal Medicine reminds physicians and in- 
dustry to be vigilant about potential conflicts and ethical 
problems. The College recognizes that while there are 
no easy answers to many ethical questions, guidance in 
certain areas can be useful. 

This is part 1 of a 2-part paper on ethics and phy- 
sician—industry relationships. In part 1, the College of- 





to judge whether a gift is acceptable. A very general guideline is 
that it Is ethical to accept modest gifts that advance medical 
practice. It is clearly unethical to accept gifts or services that 
obligate the physician to reciprocate. 

Conflicts of interest can arise from other financial tles be- 
tween physicians and Industry, whether to outside companies or 
self-owned businesses. Such tles Include honorarlums for speak- 
Ing or writing about a company’s product, payment for participat- 
ing in clinic-based research, and referrals to medical resources. All 
of these relationships have the potential to Influence a phystclan’s 
attitudes and practices. This paper explores the ethical quandaries 
Involved and offers guidelines for ethical business relationships. 
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fers recommendations to individual physicians, mainly 
clinicians and clinician-researchers, regarding acceptance 
of gifts and other financial relationships with industry. 
Part 2 addresses medical education providers and med- 
ical professional societies that accept corporate funding 
for organizational projects or membership events, such 
as meetings and symposiums (see pp 403-406). 

Despite the introduction in the early 1990s of eth- 
ical standards for physicians regarding physician—indus- 
try relationships, concerns persist and evidence accumu- 
lates that commercial rewards can unduly affect clinical 
judgment (2-9). Industry allocates substantial resources 
to promote its products to physicians. In 1999, the 
pharmaceutical industry spent nearly $8.0 billion (U.S.) 
to send sales representatives to physician offices and to 
exhibit products at medical conferences and events (10). 
Such costly corporate overtures raise questions about 
undue influence and could undermine genuine educa- 
tional efforts. 

In addition to the pharmaceutical industry, physi- 
cians are increasingly courted by newly emerging indus- 
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tries (biotechnology, pharmacogenetics, e-commerce), 
and potential conflicts of interest, whether real or per- 
ceived, are pervasive. Physicians meet industry represen- 
tatives at the office and at professional meetings, collab- 
orate in community-based research, and develop or 
invest in health-related industries. In all of these spheres, 
partnered activities often offer important opportunities 
to advance medical knowledge and patient care, but 
they also create an opportunity for the introduction of 
bias. 

This paper offers two positions to help guide indi- 
vidual physicians in making ethical decisions about in- 
teracting with industry. The positions are based on the 
profession’s fundamental principles of responsibility, 
that is, acting in a patient’s best interests (beneficence), 
protecting the patient from harm (nonmaleficence), 
having respect for the patient and fostering informed 
choice (autonomy), and promoting equity in health care 
(justice). To uphold these principles, the primary pur- 
pose of entering relationships with industry should be 
the enhancement of patient care and medical knowl- 
edge. While the ethics of medicine and the ethics of 
business sometimes diverge, both are legitimate. and a 
thoughtful collaboration of physicians and industry can 
result in the best of patient care. 


POSITION 1. INDUSTRY GiFTS, HOSPITALITY, SERVICES, 
AND SUBSIDIES 

The acceptance of individual gifts, hospitality, trips, 
and subsidies of all types from industry by an individual 
physician is strongly discouraged. Physicians should not ac- 
cept gifts, hospitality, services, and subsidies from industry if 
acceptance might diminish, or appear to others to diminish, 
the objectivity of professional judgment. Helpful questions 
for gauging whether a gift relationship is ethically appro- 
priate inctude 1) What would my patients think about this 
arrangement? What would the public think? How would I 
feel if the relationship was disclosed through the media? 2) 
What is the purpose of the industry offer? 3) Wha: would 
my colleagues think about this arrangement? What would I 
think if my own physician accepted this offer? 


Rationale 

Physicians understand that to maintain their profes- 
sional objectivity they must be mindful of potertial bi- 
ases in medical information (7, 11). In fact, the entire 
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infrastructure of science and much of physician educa- 
tion is built on the fundamental notion of eliminating, 
or at least controlling for, the many and powerful biases 
inherent in generating and interpreting scientific data. 
Ethically and professionally, the objective evaluation of 
medical information is critical for deciding on best clin- 
ical practices (beneficence) and avoiding risks to patient 
safety (nonmaleficence) (12~14). Thus, physicians have 
an obligation to themselves, their profession, and society 
to evaluate, correct for, and eliminate potential bias in 
medical information from all sources. 

Recent studies and reports have examined industry 
influence on physician objectivity and behavior (15, 16), 
particularly prescribing practices, formulary choices, and 
assessment of medical information (3, 7, 17~25). Phy- 
sicians frequently do not recognize that their decisions 
have been affected by commercial gifts and services (26) 
and in fact deny industry’s influence (3, 15, 17-22), 
even when such enticements as all-expenses-paid trips to 
luxury resorts are provided (23). Research, however, 
shows a strong correlation between receiving industry 
benefits and favoring their products (23, 25, 27). 


What Would My Patients Think about This 
Arrangement? 

The dictates of professionalism require the physi- 
cian to decline any industry gift or service that might be 
perceived to bias their judgment, regardless of whether a 
bias actually materializes. A perception that a physician 
is dispensing medical advice on the basis of commercial 
influence is likely to undermine a patient’s trust not 
only in the physician’s competence but also in the phy- 
sician’s pledge to put patients’ welfare ahead of self- 
interest. Recent research on patient attitudes shows that 
patients are more likely than physicians to perceive in- 
dustry gifts as inappropriate or influential on medical 
practice (19, 28, 29). More particularly, a significant 
number of patients believe that industry gifts bias their 
physicians’ prescription practices and ultimately drive 
up medical costs. Patients make a distinction, however, 
between acceptable and unacceptable gifts. Most think 
that inexpensive incentives designed for office use (pens, 
notepads) and patient care (drug samples, medical texts) 
do not have a negative effect on health care. They are 
much more likely, however, to disapprove of items for 
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personal use (radios, coffeemakers), especially as the gifts 
become more costly (dinners, trips) (28, 29). 


What Is the Purpose of the Industry Offer? 

The potential for bias in industry-prepared informa- 
tion becomes especially precarious when such informa- 
tion is accompanied by a gift or free service. Even when 
the amenity is medically related, a major aspect of the 
offer involves the establishment of a gift relationship, a 
phenomenon much studied in social science research. In 
culture after culture, there has emerged “a vivid sense of 
the immense pervasiveness of the social obligation” that 
a gift elicits (30). Social scientists agree that the prevail- 
ing purpose of the gift is to establish the identity of the 
donor in the mind of the recipient and to oblige the 
recipient to reciprocate (30-32). It is not just lavish amen- 
ities that are in question. The acceptance of even small 
gifts can affect clinical judgment and heighten the per- 
ception (as well as the reality) of a conflict of interest (12). 

From a certain perspective, drug samples can be 
characterized as “gifts.” Because physicians can distrib- 
ute such medications to patients at no apparent cost 
(33), the practice may seem to promote the profession’s 
core principle of equitable access and justice in health 
care. The practice does allow the patient to try out a 
new medication before being committed to an expense. 
However, the sample mainly serves to encourage physi- 
cians to prescribe the new product. Research shows that 
once a patient exhausts a free supply of medication, the 
physician typically writes a prescription for the same 
brand (33, 34). Because few samples are for older br less 
expensive products (35), higher patient costs generally 
result. Moreover, physicians and their families and staff 
use approximately one third of the samples (33, 34, 36, 
37), which illustrates how the practice fosters access to 
physicians’ offices and encourages a gift relationship. 

In addition to drug samples, industry may distribute 
product literature or “patient care services,” such as ed- 
ucation aids or disease management software. It is un- 
derstandable that, in a busy practice, physicians would 
welcome industry’s materials and technologies tc keep 
themselves and their patients current with the latest de- 
velopments in the medical field. Physicians must keep in 
mind, however, that industry-supplied medical informa- 
tion, although neutrally packaged, is in fact promotional 
(4). Physicians should never rely solely on industry- 
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provided information or services as a substitute for an 
objective review of the literature and understanding of 
patients’ conditions. 


What Would My Colleagues Think about This 
Arrangement? 

The issue of industry gifts, hospitality, and subsidies 
arises as early as medical school and residency programs 
(18, 20-22, 27, 38—42). Medical students and physicians- 

in-training often have opportunities to receive instructional 
materials, medical equipment, or even educational dinner 
programs. While it is recognized that such arrangements 
can benefit the medical education experience and that 
medical students and residents have unique financial and 
work circumstances, it is also necessary to note that medical 
training includes instruction on professional ethics, includ- 
ing appropriate relationships with industry. Medical stu- 
dents, physicians-in-training, and practicing physicians 
should apply the same ethical standards to their interac- 
tions with industry (43). 

Physicians do not always agree about the appropri- 
ateness of gifts. Ideally, physicians should not accept any 
promotional gifts or amenities, whatever their value or 
utility, if they have the potential to cloud professional 
judgment and compromise patient care. As a practical 
matter, many physicians are comfortable with limiting 
their acceptance of gifts to items that enhance medical 
practice or knowledge and that are of modest value. 
Differences of opinion will undoubtedly arise because of 
the ways in which an item or service is valued in differ- 
ent practice environments and communities. Nonethe- 
less, such debates are important because they remind 


physicians of the need to gauge regularly whether a gift 
relationship is ethically appropriate. 


Recommendations 

The inherent difficulty in defining what makes a gift 
appropriate has, to an extent, contributed to lapses in 
judgment by otherwise ethical persons. It is difficult to 
set with any precision a monetary value that would ren- 
der a gift unacceptable. There is no consensus model for 
determining relative value, and one will not be recom- 
mended here. Instead, some specific guidance is offered 
in the following examples of generally acceptable indus- 
ty gifts: inexpensive gifts for office use (such as pens 
and calendars), low-cost gifts of an educational or 
patient-care nature (such as medical books), and modest 
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hospitality (such as a reception or other food and drink) 
that is connected with a legitimate educational program. 

Understandably, even these “generally acceptable” 
examples are subject to interpretation and will frustrate 
some readers. Together with the fundamental questions 
listed in Position 1, physicians should use these -ecom- 
mendations as guides in making a good-faith effort to 
evaluate the potential for influence and to determine 
what kinds of amenities are ethically appropriate to ac- 
cept. It is unethical for physicians to accept any icdustry 
gift or subsidy that is predicated on recommending a 
particular product or taking a particular clinical action. 
_ The preceding examples cannot and should not Ee used 
as a perfunctory substitute for self-appraisal. 


POSITION 2. FINANCIAL RELATIONSHIPS BETWEEN 
PHYSICIANS AND INDUSTRY 

Physicians who have financial relationships udth in- 
dustry, whether as researchers, speakers, consultants. inves- 
tors, owners, partners, employees, or otherwise, must not in 
any way compromise their objective clinical judgment or the 
best interests of patients or research subjects. Physicians must 
disclose their financial interest in any medical faci.tties or 
office-based research to which they refer or recruit patients. 


Rationale 

Like gifts, financial relationships between physicians 
and industry can jeopardize professional objectivity. 
While collaborations in pharmaceutical develcpment 
and biotechnology are often effective spearheads for ad- 
vancing therapies and patient care, research and invest- 
ment ties can create dual commitments or conficts of 
interest (12) and risk the confidentiality of patiznt in- 
formation. Some physicians own, hald stock in, or have 
other financial stakes in the medical industry ard bio- 
technology; others work for industry as researchers or 
are university-based researchers who receive industry 
grants. Increasingly, clinicians are invited to act as in- 
dustry consultants or to participate in clinical tials of 
newly developed drugs or devices, often by errolling 
their own patients as subjects (12, 44). 


Ownership or Other Financial Interest in Medical 
Resources 

Physician ownership or other financial interest in 
medical equipment, health care facilities, laboratories, 
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and other medically related resources raises ethical and 
legal concerns that physician self-interest may lead to 
inappropriate self-referrals or overuse of resources. For 
example, one study found that physician-owned clinics 
generated 50% more patient visits than independent 
clinics, suggesting that self-referral had induced unnec- 
essary demand (45). Because a physician’s primary duty 
is to act in the best interests of patients, physicians can- 
not allow financial arrangements to influence their judg- 
ment about what constitutes an appropriate level of care. 
It is unethical for physicians to overutilize resources or 
make unnecessary referrals to goods and services for 
their own financial benefit. It is also unethical to partic- 
ipate in any arrangement that links income generation 
explicitly or implicitly to equipment or facility usage or 
revenues generated by investor-physicians. There are in- 
stances, of course, in which self-referrals are acceptable, 
such as in remote or isolated settings where there is a 
dearth of alternative medical resources. In any event, if 
physicians refer patients to resources in which they have 
a material interest, they need to disclose their financial 
investments and, to the extent practicable, specify alter- 
native sources of goods and services (12). 


Consulting, Speaking, or Writing on Behalf of Industry 

Industry may pay clinicians well to act as consult- 
ants, speak on behalf of a company, or participate in 
community-based industry trials. As a rule of thumb, 
related payments from industry are acceptable for teach- 
ing and for research that advances medical and profes- 
sional knowledge (for example, honorariums for presen- 
tations at symposiums), commensurate with the extent 
of the physician’s services and reasonable travel ex- 
penses. 

Physicians should guard against conflicts of interest 
when invited to consult or speak for pay on behalf of a 
company. It is likely that a company will retain only 
individuals who make statements or recommendations 
that are favorable to its products, thus compromising 
the physician’s scientific objectivity. Physicians should 
accept honorariums only for services provided and must 
disclose any industry sponsorship or affiliation and other 
potential conflicts of interest to formal lecture audiences 
and publication editors (31, 46). 

Physicians should also be circumspect if asked to 
deliver educational programming developed by a medi- 
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cal education and communication company. Such com- 
panies, which are largely financed through the pharma- 
ceutical industry, are for-profit developers and vendors 
of continuing medical education (47). It is important 
that physicians retained as lecturers in such settings con- 
trol the content of the educational modules they deliver 
rather than allow their presentations to be scripted by 
the company. Lecturers should screen industry-prepared. 
presentation aids (such as slides and reference materials) 
to ensure their objectivity and should accept, modify, or 
refuse them on that basis. Presenters using such materi- 
als should disclose their source to audience members. 

Paid efforts to influence the profession or public 
opinion about specific medical products are particularly 
suspect. It is unethical, for example, for physicians to 
accept commissions for articles, editorials, or medical 
journal reviews that are actually ghostwritten by indus- 
try or public relations firms in an attempt to “manage 
the press” about certain products or services (48). 


Participation in Industry-Sponsored Research 

Participation in practice-based research can contrib- 
ute to our understanding of the benefits and risks of a 
new product, thereby promoting medicine’s underlying 
principles of beneficence and nonmaleficence. Still, phy- 
sicians are responsible for ensuring that any clinical re- 
search in which they participate is potentially of signif- 
icant value and is ethically conducted (12, 49). In 
particular, physicians invited to join “postmarketing 
studies” that require the prescribing of a company’s 
product need to consider the scientific validity of the 
research and its potential to enhance medical progress 
(44, 50, 51). Physicians should not participate in studies 
that are, in effect, thinly disguised promotional schemes 
to entice physicians to use new products. 

Physicians also have an ethical obligation, based on 
the principle of patient autonomy and informed choice, 
to disclose their commercial ties to patients who are 
prospective study participants (12). Physicians who in- 
volve their own patients in office-based trials must also 
be aware of potential conflicts between what is best for 
the patient-subject and what is optimal for the conduct 
of the research. In weighing the two interests, clinicians 
must consider their role as physician first and as inves- 
tigator second (12, 52). It is reasonable for the clinician 
to receive compensation commensurate with time and 
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expenses incurred in study recruitment. However, phy- 
sicians may not accept compensation simply for refer- 
ring their patients to an industry study, regardless of 
whether the physician directly participates in the trial. 
Known as “finder’s fees,” such arrangements represent 
pure profit and create an inherent conflict with the best 
interests of the patient (12, 49, 53). 

Finally, physicians involved in commercial trials 
must guard against bias in publishing research out- 
comes. Several studies show that physicians with finan- 
cial ties to pharmaceutical manufacturers are signifi- 
cantly more likely than independent reviewers to report 
findings that support the sponsor’s drugs; likewise, they 
are less likely to report unfavorable findings (48, 54—- 
57). To maintain objectivity, it is recommended that 
physicians secure pre-performance agreements with 
sponsors ensuring that negative results will not be 
quashed and that findings will be made publicly acces- 
sible. Physicians should also be aware that the Interna- 
tional Committee of Medical Journal Editors recently 
agreed not to publish any studies conducted under con- 
ditions in which the sponsor can control the data or 
prevent publication (58). Ifa company explicitly or im- 
plicitly encourages a physician to suppress particular 
outcomes, the physician must not participate in the re- 
search and should report the incident to the institutional 
review board overseeing the research, and to the U.S. 
Food and Drug Administration if the research is a drug 
trial. 


Dealing with Institutional Product Bias 

Physicians employed by managed care organizations 
are obligated to abide by drug formularies and practices 
of pharmacy benefit management. Formularies specify a 
list of drugs that are considered most useful and cost- 
effective, and managed care organizations often limit re- 
imbursement to these drugs. Pharmacy benefit manage- 
ment companies, which increasingly are owned by 
pharmaceutical manufacturers, act as intermediaries 
among pharmacies, pharmaceutical companies, physi- 
cians, and third-party payers to review prescribing prac- 
tices and negotiate prescription prices. Pharmacy benefit 
management companies have access to confidential pa- 
tient records and may try to influence changes in pa- 
tients’ drug regimens, sometimes to reduce costs and 
sometimes to favor a manufacturer (59, 60). Current 
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state and federal policies regarding third-party access are 
not consistent and can, at times, jeopardize the confi- 
dentiality of patient information. Cost savings are cer- 
tainly encouraged, especially as a matter of justice and 
equity in health care. However, any agreement to 
change drugs should be evidence-based, not company- 
biased. If faced with institutional bias in drug formular- 
ies, individual physicians should be prepared to insist on 
waivers for unlisted drugs when it is in the best interests 
of their patients. 


Electronic Technology 

Finally, the development of “e-commerce” has led 
to ethical issues not envisioned in the 1990 position 
paper. Since that time, the importance of electronic 
commerce and Internet technology to the practice of 
medicine has increased dramatically. Health care sys- 
tems in the 21st century will undoubtedly take advan- 
tage of electronic technology to collect and analyze clin- 
ical data, support consumer access to health information, 
and complement the physician’s management of patient 
care (13). 

As valuable as consumer access is, information pro- 
vided electronically can be biased by its sponsor. To 
mitigate this potential conflict, physicians who have a 
material interest in “e-health” businesses or who interact 
with Internet hosts to publish their own Web sites have 
an obligation to control the site’s medical content and 
regularly maintain it. Such sites should disclose all 
sources of industry support and clearly distinguish any 
commercial advertisements or sponsored content from 
substantive content, both in form and in placement. 
Physicians with commercially sponsored Web sites also 
need to alert users if a sponsor plans to conduct any 
online tracking. 


CONCLUSION 

The guidelines offered here identify several exam- 
ples of financial and other material relationships be- 
tween physicians and industry, but the list is not exhaus- 
tive. As opportunities for commercial ties continue to 
grow, physicians should be increasingly wary of threats 
to their professionalism and independent judgment 
about patient care. Providers of medical education and 
professional medical societies face similar problems of 
potential influence. Part 2 of this statement on industry 
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relations will address the ethical risks and responsibilities 
of professional medical associations and educators. 
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Physician—Industry Relations. Part 2: Organizational Issues 


Susan L. Coyle, PhD, for the Ethics and Human Rights Committee, American College of Physicians-American Society of Internal Medicine* 


This is part 2 of a 2-part paper on ethics and physician—industry 
relationships. Part 1 offers advice to individual physicians; part 2 
gives recommendations to medical education providers and med- 
ical professional societies. 

Industry often sponsors programs for graduate and continu- 
ing medical education, as well as major events of medical profes- 
sional societies. Industry is an abundant source of advances in 
medicine and technology and plays a crucial role in disseminating 
up-to-date medical information. Although industry information 
fills an important need, studies suggest that it is often biased. 

Providers of graduate and continuing medical education have 
a duty to present objective and balanced information to their 
participants; thus, they should not accept any funds that are con- 
tingent on a sponsor's ability to shape programming. Medical 
educators need to evaluate and control the planning, content, and 
delivery of education provided under their auspices. They should 


disclose industry sponsorship to students, faculty, and continuing 
medical education participants and should adopt explicit organi- 
zational policies about acceptable and unacceptable interactions 
with industry. 

Medical professional societies have a duty to promote the 
independent judgment and professionalism of their members. Or- 
ganizers of industry-sponsored meetings should clearly separate 
product promotion from impartial medical education. Adopting 
specific policies for dealing with industry sponsorship can also 
help professional societies guard against outside influence. The 
American College of Physicians-American Society of Internal Med- 
icine’s core ethical principles for external funding and relation- 
ships serve as an example. 
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For author affiliation and current address, see end of text. 
See related article on pp 396-402. 


www.annals.org 





I 1990, the American College of Physicians published 
a position statement titled “Physicians and the Phar- 
maceutical Industry,” which addressed industry relations 
with individual physicians and medical professional 
groups (1). The statement was prompted in large part by 
evidence of the drug industry’s influence on medicine 
and the ensuing concern for professional integrity and 
patient care. Since that time, the influence of industry 
on medical practice, research, and education has contin- 
ued to increase, as have physician—industry relation- 
ships. In response, the American College of Physicians— 
American Society of Internal Medicine (ACP-ASIM) 
has prepared an updated, 2-part set of ethical positions. 
Part 1 (see pp 396-402) addresses individual physicians 
and their relationships with industry through gifts and 
collaborative activities. The current paper, which is part 
2, addresses ethical concerns relevant to medical educa- 
tion providers, academic units that accept industry sup- 
port, and medical professional societies. 

A responsible and productive alliance between medical 
organizations and industry is crucial for medical progress. 


At the same time, providers of graduate medical education 
(GME) and continuing medical education (CME) and 
medical professional societies are also responsible for regu- 
lating their dealings with industry. These groups should 
evaluate their external funding relationships not only for 
prospective benefits but also for potential conflicts of inter- 
est and other ethical problems, such as real or perceived 
improprieties and bias in the materials they offer, their pol- 
icies, and projects they undertake. 

Given the rapid pace of technological developments 
and therapeutic advancements in medicine and biotech- 
nology, both students and practicing physicians rely on 
education providers and professional societies for objec- 
tive, up-to-date health care information. Commercially 
sponsored information offered in such settings can be 
biased in favor of manufacturers and has the potential to 
unduly affect the independent judgment of medical pro- 
fessionals (2-5). To help overcome this conflict, this 
paper offers two positions on the external funding of 
educational programming and activities of medical pro- 
fessional societies. The College’s positions described in 
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part 1 are numbered 1 and 2; the positions appearing 
here are numbered 3 and 4. 


POSITION 3. INDUSTRY-SUPPORTED GRADUATE AND 
CONTINUING MEDICAL EDUCATION 

Public and private GME and CME providers that 
accept industry support for educational programs should be 
aware of potential conflicts of interest and should develop 
and enforce explicit policies that maintain complete control 
of program planning, content, and delivery. (This position 
addresses education providers that accept industry support, 
not industry-held educational programs.) 


Rationale 

Continuing medical education is a multibillien-dollar 
business (6), and the role of the health care industry is 
considerable (7). The commercial role is expected only to 
grow as new, for-profit medical education and communi- 
cation companies begin providing CME (8). Industry sup- 
port of GME is difficult to quantify but is potentially of 
great importance. A 1990 survey of internal medicine res- 
idency programs revealed that 90% of program directors 
allowed industry to sponsor educational conferences for 
their students; of these, 30% reported not having alterna- 
tive funds for such events (9). 

Continuing medical education is critically impor- 
tant for physicians to keep abreast of the latest develop- 
ments in patient care. Indeed, physicians have some- 
times been slow to adopt efficacious new therapies into 
routine clinical practice and therefore to improve patient 
care (10). Because industry is an abundant seurce of 
advances in medicine and technology, its desire to 
quickly disperse information about its products helps to 
fill an important need (11). The presentation of medical 
information, however, must be objective, and this be- 
comes the responsibility of medical education providers 
and medical professional societies. 

Commercial funding for CME usually takes the 
form of general course grants or speaker funds, although 
it is sometimes provided for hospitality and travel ex- 
penses related to educational symposiums. Many medi- 
cal schools also accept commercial sponsorship of edu- 
cational conferences, as well as funds for student 
organizations, publications, and awards (2). While sup- 
port for GME and CME is often welcomed, commercial 
support can create an opportunity for the subtle or not 
so subtle introduction of bias through industry-oriented 
programming. For example, a study of CME courses 
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funded by rival manufacturers showed that course con- 
tents were biased in favor of each funder’s product (12). 
Further study showed that physicians who attended in- 
dustry-supported CMEs subsequently altered their pre- 
scription practices in favor of the funder’s products (13). 

Education provided through a reputable academic 
institution or medical professional society is expected to 
offer expert teaching and “best evidence” information 
(14). However, professional impartiality about what 
constitutes best evidence can be tested if industry selects 
the teacher or underwrites the program. To enhance the 
impartiality of CME, groups such as the Accreditation 
Council for Continuing Medical Education (ACCME) 
have recommended guidelines for relationships between 
educators and industry (15). The guidelines advise CME 
providers to plan for balanced program content and ensure 
that their programs are free of commercial bias for or 
against any product or service. While the ACCME guide- 
lines are a step in the right direction, commentators have 
noted that they are not difficult to skirt (3, 8). 

Medical education organizations have an obligation 
to the profession and society to evaluate and correct for 
potential bias. When faculty or speakers must use trade 
names in a GME or CME presentation, they should cite 
similar products or services of several companies rather 
than focusing on a single supporting company. Faculty, 
deans, and program directors should also promote sen- 
sitivity to potential biases by providing specific educa- 
tion to help their students, physician trainees, and med- 
ical fellows evaluate industry-provided information. For 
education and sensitivity training to be successful, how- 
ever, faculty must act as positive role models. Chief res- 
idents and medical school faculty members should set 
ethical examples to students by conducting their rela- 
tionships with industry in a highly principled manner 
and disclosing their own commercial ties. 

Medical education providers must also administer 
the budgets of any programming provided under their 
auspices, If an organization allows industry-sponsored 
hospitality, the hospitality should be modest and ar- 
ranged so that social activities do not compete with ed- 
ucational events (15). Providers of CME must also con- 
trol access to registrants’ mailing addresses and should 
disclose any commercial support to registrants through 
general program materials. Providers should ban the distri- 
bution of promotional materials in educational sessions un- 
less the materials are clearly related to instruction. 
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Medical education programs are also responsible for 
discussing industry sponsorship with invited speakers, 
including support for such presentation aids as sides or 
literature reviews. This disclosure will give speakers the 
opportunity to screen the aids and accept or refuse them 
(16), or make modifications to ensure objectivity. 
(Speakers who use industry-developed aids should dis- 
close that information to the audience.) In acdition, 
faculty and program directors should disclose any sup- 
port they receive individually as consultants, investiga- 
tors, or shareholders, and they should be sure that their 
relationships are explicitly listed in the CME program 
(16, 17). Finally, faculty and program directors may ac- 
cept industry horiorariums or subsidies only for services 
rendered and, if applicable, reasonable travel expenses. 

In sum, it is unethical for academic institutions and 
educational organizations to accept any support that is ex- 
plicitly or implicitly conditioned on industry’s opportunity 
to influence the selection of instructors, speakers, invitees, 
topics, or content and materials of educational sessions. To 
reflect this position, medical education providers should 
adopt and enforce specific organizational policies about ac- 
ceptable and unacceptable interactions with indust-y (9). 


Position 4. SUPPORT FOR MEDICAL SOCIETY ACTIVITIES 

Medical professional societies thai accept industry sup- 
port or other external funding should be aware of potential 
bias and conflicts of interest and should develop ana enforce 
explicit policies that preserve the independent judgment and 
professionalism of their members and maintain the ethical 
standards and credibility of the society. 


Rationale 

Medical professional societies share the physician’s 
duty to advocate and act in the best interest of the pa- 
tient and society, and they are expected to serve as in- 
dependent and trustworthy sources of health car2 infor- 
mation and education for members and the public. In 
developing specific projects or meetings to achieve these 
goals, many professional associations seek externel fund- 
ing to defray costs. While such arrangements are legiti- 
mate, they can result in dual commitments or conflicts 
of interest. External funding has the potential to alter an 
organization’s agenda, influence its policy positions, or 
weaken its credibility (18). To avert potential conflict or 
bias, which in turn may affect members, professional 
societies need to adopt specific institutional polices gov- 
erning their relationships with industry. 
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One of the premiere events of the medical profes- 
sional society is its annual or semiannual membership 
meeting, at which scientific sessions, symposiums, work- 
shops, and exhibitions are offered to disseminate medi- 
cal knowledge and enhance clinical skills. Such meetings 
offer excellent opportunities to educate members about 
issues of bias in medical information and to present eth- 
ical positions on physician—industry relationships. These 
meetings usually also offer the opportunity for commer- 
cially sponsored exhibits and events. 

Physician organizations and professional societies 
need to conduct professional meetings in a highly prin- 
cipled manner. To be sure, industry’s presence can have 
positive effects. Industry is a significant source of inno- 
vative development in medicine and is responsible for 
informing physicians about the benefits (and risks) of 
promising diagnostic and therapeutic discoveries. How- 
ever, industry presence at medical society events may 
divert interest from the scientific agenda and detract 
from the meeting’s focus on professionalism and. other 
organizational goals. In addition, industry attractions 
create potentially fertile ground for providing biased 
medical information. To lessen this possibility, meeting 
organizers should ensure that product promotion activ- 
ities are separated from impartial medical information. 
Presentation of industry findings and product develop- 
ments, whether through displays or teaching exercises, 
should take place only in designated exhibition space or 
in funded lectures that the program clearly identifies as 
being independently organized and separate from offi- 
cial scientific sessions. 

To help preserve members’ independence of views, 
medical societies also need to ensure that meeting programs 
are balanced and reflect the needs and interests of members 
and patients, not sponsors. To prevent any real or apparent 
corporate favoritism, and to stay true to the organization’s 
core missions, medical professional societies should avoid 
endorsing specific products and services, ACP—ASIM pol- 
icy, for example, sets out specific criteria for vetting requests 
for corporate endorsements to avoid influencing internal 
policy or promoting an agenda to serve external interests. 
Other medical professional societies are encouraged to 
adopt such internal policies. 

Professional groups should also develop policies to 
guide the acceptance and disclosure of industry and 
other external funding and to avoid reliance on outside 
sources of support. The College recently adopted a set of 
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core ethical principles to guide its dealings with external 
funding sources and to serve as an example for other 
professional societies as they develop their own policies. 


These principles can be found in the Appendix. 


CONCLUSION 

The positions discussed here and in part 1 are derived 
from medicine’s basic responsibilities to advocate for and 
protect a patient’s best interests and pave the way for in- 
formed choice. To these ends, medical education providers 
and medical professional societies should avoid all industry 
interactions that might diminish, or appear to others to 
diminish, their objectivity or concern for patients’ best in- 
terests. To do otherwise is to endanger the integrity of the 
profession and the public confidence it enjoys. 


Appendix: ACP—ASIM Core PRINCIPLES FOR 
EXTERNAL FUNDING AND RELATIONSHIPS, AS APPROVED 
BY THE BOARD OF REGENTS ON 15 Jury 2001 


Commercial, government, foundation, and other funding 
and relationships can help the College promote its goals and its 
mission of enhancing the quality and effectiveness of health care. 
However, some financial arrangements might bias, or be seen to 
bias, the College as an independent, trustworthy, and credible 
source of health care information, policy, and education. 

The following principles should guide financial and other 
relationships with outside organizations. (See also the College’s 
corporate endorsement and conflict of interest policies. To obtain 
copies, contact Lois Snyder at 215-351-2835.) 

1. The College’s values, its mission, and its commitment to 
professionalism and excellence in medicine must drive all external 
relationships and externally funded activities. 

2. Relationships with external organizations and funders 
should promote the health and welfare of the public or patient 
care. Member benefits resulting from external arrangements 
should enhance professionalism and physician practice. 

3. In representing the College in external relationships, College 
leadership and staff must adhere to the values and ethical standards 
of the organization and should act to promote professionalism and 
trust in the organization and the medical profession. 

4, External funding arrangements and external relationships 
must be disclosed to relevant parties on a regular basis and with 
sufficient detail and visibility to allow concerned parties to reach 
independent conclusions about potential sources of influence and 
real or perceived conflicts of interest. 

5. Specific instances in which a financial arrangement or rela- 
tionship might have the potential to influence the College’s actual or 
perceived independence, credibility, and trustworthiness should un- 
dergo College review to minimize or eliminate such influence. 
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6. The College should monitor its overall reliance on com- 
mercial sources of funding and ensure that its core activities 
could continue if such support were diminished. 


From the American College of Physicians~American Society of Internal 
Medicine, Philadelphia, Pennsylvania. 


Requests for Single Reprints: Susan L. Coyle, PhD, Center for Ethics 
and Professionalism, American College of Physicians~American Society 
of Internal Medicine, 190 N. Independence Mall West, Philadelphia, PA 
19106-1572. 
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On Berne a DOCTOR 


Blockers 


he guy’s an iceberg. I feel the cold breeze the mo- 

ment I walk into the office, where he stands beside 
the examining table, his arms crossed, a thin man, pale 
eyes, dour face, measured stare. I’d say he’s about £0 and 
prematurely bald. 

Maybe iceberg isn’t right. How about an over I get 
the feeling he might explode at any second. Or mine- 
field. That’s it; he’s a walking minefield. I’ve hearc there 
are millions of mines left over from the war in Western 
Europe, tens of millions in Southeast Asia. Here or Long 
Island, we have minefields, too, but they're not frcm the 
war. They just grow, like potatoes. They’re metaphorical. 

The man’s handshake slides quickly away. Thus far, 
all I’ve said is, “Good morning, Mr. Lindsay, I’m Dr. 
Ritter.” Thus far, he’s nodded half an inch. 

Turns out Lindsay is a neuroscientist who works at 
the university. He likes to be called “Doctor”—1-y first 
mistake of the day. His physician retired a couple of 
months ago, and he wants to “establish care” with a new 
internist. Turns out he’s on four medications, thzee for 
blood pressure that “nobody can get to go down” and 
one for cholesterol. He’s 38 years old. As far as I can tell 
from the verbal synopsis, he’s never had a symptom. 

“I want tests, too,” Lindsay tells me. “I want 2 com- 
plete panel.” 

Well, my work’s cut out for me this time. Or, 
rather, it’s not cut out—I have to do the cutting. Re- 
minds me of a movie the kids and I saw a few years 
back, about a Neanderthal man frozen in an ice block at 
the bottom of a ravine or something. Against all odds 
the guy is still alive, and the scientists figure if they 
warm him slowly he'll be okay. Very, very slowly. His 
eyes flicker. His face twitches. Soon he’s back to a hun- 
dred percent, except for a broken heart because his 
friends and family died 40 000 years ago. If I can do the 
same with Lindsay, chip first, thaw slowly, mayte he'll 
flash a smile and tell me the whole scoop. Maybe PII 
learn his language, and we'll bond, and his blood pres- 
sure will plummet. Who says imagination isn’t me key 
to good medicine? 

Turns out Lindsay doesn’t want to talk about any- 
thing except numbers. You’d think he’d check his own 
blood pressure, being a scientist and all, but he doesn’t. 


What he does do is remember test results. Cholesterol, 


potassium, you name it. Like I say, the man is as thin as 
an axon. And he works out, swims, eats fish twice a 
week, and anti-oxidizes. 

“How are things?” I ask. “How’s it going?” 

“Listen to me,” Lindsay says. “It doesn’t make sense. 
190 over 110, same as last time, same as the time before 
that. I take the beta-blocker, I take the calcium-channel 
blocker, I take the ACE inhibitor. Nothing makes any 
difference. Why? You tell me, you’re supposed to know. 
Why doesn’t it make any difference?” 

“I don’t know.” 

My belly tightens, sensing Lindsay’s pressure. The 
man is a pressure cooker, that’s what he is. About to 
burst. I remember working my way through college at 
the open hearth mill at Wheeling Steel—first, the long 
siren, then the thud of an explosive charge to tap the 
mouth of the furnace, and then the cascade of molten 
steel bursting from the furnace, the flaming roar of liq- 
uid steel filling ingot molds. What makes a difference in 
anything? I ask myself. And immediately respond, Coffee 
makes a difference. It’s after ten and I haven’t had breakfast. 

This goes on for half an hour. We review the basics. 
Indeed, the basics show that his pressure is incorrigible. 
I give him new prescriptions. “This time,” I explain, 
“we'll take it easy.” 

He comes back frequently for a year or so, never 
sick, but his pressure .. . well, maybe it gets better, but 
I have to admit that it’s stretching the truth. 

“How do you feel?” 

“Fine.” 

“How’s your wife doing?” 

“Okay.” 

“How’s work?” 

“Work isn’t the issue,” Lindsay tells me. “My blood 
pressure is.” 

“Well, yes, but...” 

“Either 180 over 106 is really a problem or it’s not 
a problem. If it’s not a problem, I don’t see why I need 
to take all these drugs. If it is a problem, were not 
getting anywhere.” 

My brilliant reply, “We just have to keep at it.” 

I learn that Lindsay works on gamma amino butyric 
acid (GABA) receptors. He slices and dices them. As I 
recall GABA is a neurotransmitter that suppresses cer- 
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tain types of messages. A neuron wants to say YES! But 
a GABA molecule comes along and makes the neuron 
say NO! Maybe that’s it—that stuff is suppressing my 
simpatico. Every time a pulse of empathy appears, here 
comes a GABA ray to shoot it down. 

This goes on for another few months until Lindsay 
disappears, and I learn by the grapevine that, intense 
though he was, he hadn’t been getting the grants and 
didn’t get tenure. So what happens to a discarded neu- 
roscientist? No way can I visualize Lindsay’s tense face 
and checked shirt flourishing in industry, where the 
pressure must be even worse. Instead, I imagine him 
joining the faculty of a small college in Iowa, teaching 
two or three courses twice a year and loosening his belt. 

And then I come across the flyer. There it is 
not-too-sharp photograph of “the well-known Dr. Brent 
Lindsay,” whose free lecture on “Five Steps to Finding 
Your Inner Strength” took place last Tuesday night at 
the public library. Dr. Lindsay, the flyer explains, is an 
eminent neuroscientist and author of numerous articles 
on how to achieve optimal health by directing your neu- 
ral energy. He recently lectured at the Center for Holis- 
tic Medicine in Milwaukee. I recall him telling me that 
his wife came from Milwaukee, because in one of my 
attempts to thaw him (slowly, slowly), I asked if he liked 
the Brewers, but he had no idea who or what the Brew- 
ers were. This is the kind of point that sticks with me. 
“Everyone Welcome! Refreshments will be served.” 

My receptionist’s friend told her the lecture was 





a 


wonderful. Turns out that you can order Lindsay's en- 
tire kit on optimal health for $29.95 at his Web site and 
you'll never stop thanking yourself. Or you can order it 
by mail. His post office box is in St. James. Just down 
the road. What do you know? The guy is still around. 

Some weeks later Lindsay comes in to ask if I’m 
interested in becoming his doctor again. Now what kind 
of a question is that? It seems he doesn’t have any in- 
surance these days, and he has no regular job, although 
his wife is still attached to the Visiting Nurses. But she 
works on contract without benefits. He wants a 
checkup, hasn’t been to a doctor in a year or two, too 
busy. He runs his own business now. Shows me the 
brochure, “Five Steps to Inner Strength.” This one has a 
picture of an idyllic mountain landscape. 

“Hey, no mountains on Long Island,” I remark. 

Lindsay moves his facial muscles, smiles. It takes less 
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than a minute to feel the difference—no block of ice, no 
minefield, no pressurized furnace. He also wears a suit, 
charcoal gray, and neatly patterned tie. Always before he 
came to the office in khakis and those red checked shirts 
that make you imagine icy mornings and steaming flap- 
jacks. Also, he has on leather shoes. 

“Just a scene, doc,” he quips. That’s right, he quips, 
for God’s sake. “It’s more like an inner landscape.” 

Turns out he went for a few months to an ashram, 
where he met “my friend, a real genius,” who lives in a 
house built by his own hands on a hill in Oregon. This 
guy gave Lindsay the “miraculous gift” of confidence to 
look within and find wisdom. In fact, the friend also 
taught him how to market the wisdom, because, as he 
says, “truth is for sharing.” So far it’s working out okay, 
lots of lectures, lots of down time, too, but on the plus 
side, he already has two employees working out of the 
shop in his garage. 

Lindsay’s blood pressure reads 124 over 72, re- 
checked twice, a perfect reading, and as I said he more 
or less feels normal. That is, “normal” to me, as opposed 
to icy or pressurized. To him, he feels far above normal, 
like the idyllic scene. 

“I always knew the key was inside me,” Lindsay 
says. “The first step to finding your inner strength is to 
stop blaming others for pain and disappointment.” 

I notice he’s put on a few pounds. There is also a 
whiff about him, cologne or after-shave. 

“Taking your meds?” I ask. 

“No,” he smiles. “Pve given them up. Blockers, in- 
hibitors, anti-this, anti-that, who needs it? The thing is, 
all my life my neural energy was blocked, and it just 
kept getting worse, and your beta-blockers and blocker- 
blockers ... you might say they blocked me from dis- 
covering my inner resources, from exploiting my inner 
strength.” 

I don’t know what to say. In fact, what happened 
was, Lindsay lost his job. If anything was blocking his 
inner whatnot, it wasn’t the drugs. Take it easy, I tell 
myself. So we talk about this and that, especially tai chi, 
which he is in the process of learning. 

It’s true; whatever was blocking Lindsay has cleared 
out and left the field wide open. 

At the end of our visit, he asks me if I want to sign 
on. (The third step to finding your inner strength is 
assertive communication.) “I need someone on my team 
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to do vitamins,” he explains, “Maybe write a piece or 
two each month for the Web site, a pamphlet or some- 
thing, answer questions ... I don’t know, we'd have to 
work it out.” 

“Thanks.” I’m genuinely confused. “Thanks for 
thinking of me, but I’m pretty tied up these days.” 

“Yeah, ‘tied-up’ is right,” Lindsay says. “Bur that’s 
the thing, isn’t it? Being tied up, or bound up, or 
blocked up ... But if you were just to look at it, like, 
simply . . . I mean without any preconceptions, it would 


all be plain, wouldn’t it? Plain and clear.” 


“What do you mean?” 
“Just give it some thought,” he says and hands me 
his card. 


Jack Coulehan, MD 
Setauket, NY 11733 


Requests for SIngle Reprints: Jack Coulehan, MD, 4 Townsend Court, 
Setauket, NY 11733 
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AD LIBITUM 


HUP 2,3,4 


The peep-peep-peep from the hallway 


is not a fluffy chick, under incubator, 


but some measure of Infusion or rhythm 

holding the line between earth and heaven's reward (so, Is earth a punishment?). 
The hiss of alr from the room vents Is Its accompaniment 

never skipping a beat, supporting the concerto with soothing constancy. 

| have been here through far too many movements with not a break for applause. 
Across the street, Franklin Field stands guard under the overly moist skles. 


Graduation day. 


Wet, black gowns marking an end and beginning. 
The cheering section went home before visiting hours were over. 
Medicine Is as relentless as loneliness. 


Now, the darkness and | are left 
to squabble over pointless things. 


Anne E. Hills 


Bethlehem, PA 18018 


Current Author Address: Anne E. Hills, 
360 16th Avenue, Bethlehem, PA 18018. 
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The Crisis in Local Institutional Review Boards 


TO THE EDITOR: As members of the institutional review board 
(IRB) committee that reviews adverse events for the clinical studies at 
our institution, we read the perspective by Burman and colleagues 
(1) with interest. We agree that ideally local IRBs cannot and should 
not be responsible for the detailed review of all safety reports in 
multicenter trials. However, we do not agree that we are pzesently 
exempt from the responsibility to review and question the clinical 
events that occur in these trials. 

At our institution, we have set up a computer tracking system of 
all events and have reorganized our adverse event submission form. 
This allows our committee to review the hundreds of events in an 
organized format. We are thus able to detect trends of concern. Ifa 
trend is detected, we ask the investigator to obtain more information 
from his or her sponsor and often ask that the consent form be 
modified. We also plan to use this tracking system to provide a 
complete list of adverse events for each protocol in order to assess risk 
and benefit when performing the continuing review of ongoing studies. 

We agree that all multicenter studies should be required to set 
up data and safety monitoring boards that will function without bias. 
The reports of these boards can be reviewed by the local investigator 
and then sent to the local IRB. Until independent boards are re- 
quired for all multicenter studies, we believe that we must continue 
our own detailed review, despite the inordinate amount of time de- 
voted to the process by our IRB office staff and committees. 


Jamie Ellen Siegel, MD 

Ann Vaughn 

Elaine Baseczewski 

Robert Wood Johnson University Hospital 
University of Medicine and Dentistry of New Jersey 
New Brunswick, NJ 08901 


Note: Dr. Siegel is currently at Thomas Jefferson University, Philadel- 
phia, Pennsylvania. 
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TO THE EDITOR: The papers by Burman and colleagues (1) and 
Levine (2) highlight problems in clinical research. However, tkere are 
additional factors. None of the suggestions in these papers seem to 
enhance the IRB’s protection of research subjects. 

The IRB workload has increased enormously (3), but this is not 
due solely to the increase in the number of multicenter clinicel stud- 
ies. Investigator-initiated trials and study complexity have increased, 
resulting in the need for expertise in evaluating the studies and meth- 
ods for suitably explaining protocols to prospective subjects. 

One major problem is emphasis on regulation and paperwork, 
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often at the expense of other activities. Institutional review boards are 
buried in paper, and the focus is on satisfying regulations. Many 
times, truly important IRB functions have become secondary. Thus, 
there is a preoccupation with the wording of informed consent 
forms. Although some IRBs require that these forms not exceed an 
8th-grade reading level, subject comprehension is dismal (4); it does 
not appear that we are making significant progress. More important 
than specific wording, the IRB should actually require the subject’s 
consent, not just at enrollment but afterward, to ensure that he or 
she realizes the experiment is ongoing and that the therapeutic mis- 
conception does not contaminate the investigator—subject relation- 
ship. This would be an ideal function for the local IRB, whose 
members could obtain consent in an unbiased and knowledgeable 
manner. Protocol review and approval could best be managed by a 
central board, with the local board providing continuing oversight 
and an emphasis on informed consent processes. 

The current academic IRB membership is largely recruited from 
the faculty, as with other committees, but the IRB is not another 
committee. It is a regulatory body charged with specific legal func- 
tions. Members of IRBs, no matter how well intentioned, must pos- 
sess specialized knowledge and understand the regulated IRB func- 
tions. Inadequate compensation and education of IRB members no 
doubt contribute to the feeling of frustration and disillusionment, 
but the time commitment for the IRB far eclipses that for other 
academic committees, and little academic recognition is given for 
this work. 

Creative approaches will be required to ameliorate current defi- 
ciencies. Present reliance on documentation of the process of human 
subject protection rather than the process itself must be changed. 
The U.S. Office for Human Research Protection has indicated that 
subject protection and fulfillment of the IRB mandate may evolve 
into more effective models. 


Alan M. Sugar, MD 
Boston University School of Medicine 
Wellesley, MA 02481 
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TO THE EDITOR: Burman and colleagues (1) and Levine (2), in 
discussing the crisis affecting protection of human research subjects, 
debate the relevance of expansion of multicenter randomized clinical 
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trials. Neither paper, however, mentions a central reason for this 
expansion (3). Clinical trials are big business. Most trials reviewed by 
our hospital IRB are multicenter industry-sponsored studies; regret- 
tably, many are not revolutionary in nature. These studies monopo- 
lize limited IRB resources. 

Revolutionary trials, those with high social and scientific value, 
should receive priority review by IRBs. Social or scientific value is 
considered one of the seven requirements of an ethical trial (4). 
Lowering the priority of seemingly low-value investigations might 
help to alleviate strained IRB workloads by discouraging profit- 
motivated study of “me too” agents. Such prioritization could be coor- 
dinated by the central IRBs that Burman and. colleagues support (1). 

Furthermore, to ensure subject autonomy in the consent pro- 
cess, we must ensure the social and scientific value of research trials. 
Except for a narrow segment of research, potential benefits of a 
research trial are said to accrue to society, with no benefit to indi- 
vidual study subjects (5). In relying on subjects’ altruism for most 
studies, as allowed. by the principles of the Declaration of Helsinki, 
we must be proactive in measuring the value of research studies. 
There must be assurance that clinical research remains beholden to 
society, rather than to stockholders in industry. 

I agree with Levine (2) that the rhetoric of criticism toward 
IRBs should be subdued. To ensure the ethics of clinical trials, we 
must examine the business of clinical trials, which are not regulated 
by local IRBs even after heightened attention to financial conflict of 
interest. Current federal effort to increase IRB regulation misdirects 
focus from ensuring that industry-sponsored trials are useful in de- 
sign, analysis, and reporting. Members of IRBs should not be frus- 
trated in their effort to review trials that are revolutionary and useful. 


Stephanie Nagy-Agren, MD 
Veterans Affairs Medical Center 
Salem, VA 24153 
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IN RESPONSE: We are gratified that our paper generated long over- 
due discussion about the crisis in local IRB function. We hope that 
the recommendations from the National Bioethics Advisory Com- 
mission on human subjects protection and IRB function (1) will 
promote further discussion and bring about meaningful changes. 
The Commission clearly recognized the impcssible demands on local 
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IRBs in the present system, and their recommendations should im- 
prove protection of patient safety while decreasing the inefficiencies 
in the present system. The Herculean efforts of Dr. Siegel and col- 
leagues to track and interpret the onslaught of adverse event reports 
from multicenter trials fulfill current reporting requirements but are 
very unlikely to add to patient safety. The regulations should be 
changed to clearly place the responsibility for evaluating adverse 
event reports from multicenter trials on the data center and the data 
and safety monitoring board. 

Dr. Sugar states that our proposals would improve the efficiency 
of the IRB system but do nothing to improve the protection of 
research subjects. We counter that these two aspects are closely 
linked and that improved efficiency is essential if we are to better 
protect subjects’ safety. We agree with his concerns that many con- 
sent forms do not effectively communicate with prospective partici- 
pants (2) and that some of the most worrisome lapses have been in 
the process of obtaining informed consent (3). However, we suspect 
that most local IRBs cannot even consider enhanced oversight of 
informed consent discussions because they are scrambling to keep up 
with the flood of paperwork from multicenter trials. Ineffective reg- 
ulations must be eliminated so that local IRBs have the time to 
monitor the process of obtaining informed consent. Finally, Dr. 
Sugar appears to propose that IRB members personally obtain in- 
formed consent from research participants, a task we believe impos- 
sible. 

Dr. Nagy-Agren suggests that the resources of local IRBs are 
monopolized by industry-sponsored trials that do not significantly 
advance the science of medical care. While we agree that research 
involving “me too” agents is not revolutionary, we do not dismiss 
this research, nor would we suggest that central IRBs become the 
arbiters of clinical relevance. “Me too” agents may not revolutionize 
medical science, but they do provide the competition that can result 
in less expensive treatments. Institutional review boards are charged 
with evaluating whether the risks to participants in a clinical trial are 
reasonable, not with determining whether the trial’s hypothesis is 
revolutionary. 


William J. Burman, MD 
Randall R. Reves, MD 
Denver Public Health 
Denver, CO 80204 
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LETTERS 





Should We Screen for Depression in Primary Care? 


TO THE EDITOR: Reading the article by Valenstein and colleagues 
on the cost-utility of screening for depression in primary care (1), I 
was led to wonder about the cost-utility of the procedure I usually 
follow in similar circumstances, 

Using the old adage that “the depressed patient sounds de- 
pressed, says he is depressed, and depresses the interviewer, I tend to 
listen to my patients, meanwhile asking myself, “How might this 
patient be feeling to say what he or she is saying and look as he or she 
does?", and “How am I feeling as this conversation progresses?” 
When there is a lull in the conversation, especially if my answers to 
the first two questions are that my patient sounds depressed and that 
I am feeling low, I tend to ask the magic question: “How’s your 
mood?” or even, “Do you think you are depressed?” In fact. | seem to 
remember some expert suggesting that “Do you think you are de- 
pressed?” is the best single question to help us diagnose depression in 
our patients. 

It’s hard for me to estimate the cost of this procedure. and I am 
willing to believe that I too miss the diagnosis with many cepressed 
patients. Bur I still wonder if asking the questions that we try to 
teach our first-year medical students, such as “How are you feeling?” 
and “What do you think is the problem?”, might save some of the 
excessive cost of diagnosing depression. 


Frederic W. Platt, MD 
University of Colorado 
Denver, CO 80205 
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IN RESPONSE: Although many patients do not recognize or volun- 
tarily admit symptoms of depression, Dr. Platt reminds us that com- 
passionate and alert physicians can often detect these initia'ly “hid- 
den” depressive disorders. In such cases, formal case-finding 
instruments may be unnecessary or serve only to confirm suspected 
diagnoses, The U.S. Preventive Services Task Force does net recom- 
mend formal depression screening but does recommend that clini- 
clans maintain a high index of suspicion for depression—in essence 
recommending, as Dr. Platt does, that physicians diagnose depres- 
sion through a careful history (1). Yet many patients with depression 
remain undiagnosed and many patients who are diagnosed receive 
inadequate treatment (2). 

Given this situation, health care organizations have considered 
ways of assisting physicians in diagnosing or treating depression 
more effectively, usually through educational programs er formal 
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depression screening. Less often, organizations have offered intensive 
interviewing courses, particularly to trainees. (Intensive interviewing 
courses have shown promise in increasing the detection of depression 
in one study [3], but the costs of providing this training and the 
frequency with which it must be offered are unclear.) Health care 
organizations have seldom implemented multimodal programs to in- 
crease the effectiveness of depression treatment. 

In our article, we note that meticulous attention must be paid to 
both the costs of intervention to increase detection and the effective- 
ness of treatment. From the tone and content of his letter, we suspect 
Dr. Platt is highly adept at identifying depressed patients and is also 
adept at communicating these skills to students. If Dr. Platt and his 
students efficiently identify depressed patients within the context of a 
thorough interview and provide effective treatment—by carefully 
educating their patients, monitoring them closely after treatment 
initiation, paying close attention to issues of adherence, changing 
antidepressants when response is inadequate, and appropriately refer- 
ting patients to mental health specialists—their interventions are 
likely to be highly cost-effective (4). However, some physicians may 
be less adept at identifying depression, and most physicians require 
support to provide the complex but essential components of depres- 
sion treatment. Even after extensive education, physicians who do 
not receive systematic support for treatment have difficulty maintain- 
ing optimal practices (5). 

We commend Dr. Platt for his efforts to train young physicians 
to carefully listen to their patients and remain alert for depression. 
However, without organizational support for systematic follow-up, 
highly attuned physicians or repeated screening programs can add 
only limited value. 


Marcia Valenstein, MD, MS 
Sandeep Vijan, MD, MS 
Jobn Zeber, MHA 


Department of Veterans Affairs Medical Center 
Ann Arbor, MI 48113-0170 
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MEDICAL WRITINGS | 


Misconceptions about Lyme Disease: Confusions Hiding behind 


[ll-Chosen Terminology 
“The beginning of wisdom is to call things by their right 


” 
names. 


—Ancient Chinese proverb 


omenclature influences perceptions of reality and 

frames ensuing discussions. Imprecision contrib- 
utes to misinterpretation of observations and studies, 
altering clinicians’ approaches. The impact of impreci- 
sion and novel reinterpretation of terminology can be 
seen in the Lyme disease debate. A quarter century after 
its initial description, a review of the terminology con- 
tributing to confusion about Lyme disease is needed. 

Lyme disease is treatable and curable with antibiot- 
ics (1-4), especially if treated promptly, usually with an 
excellent long-term prognosis. The term “promptly” 
taken out of context suggests one must treat without any 
delay. In fact, even untreated patients have a good prog- 
nosis. A 10- to 20-year follow-up of patients at Yale’s 
Lyme Disease Clinic from 1976 to 1983, many of 
whom were not treated for early Lyme disease, shows 
that the patients with erythema migrans did nor differ 
from normal controls in current symptoms, physical 
findings, results of neuropsychological testing, or re- 
sponses to the Short-Form 36 Health Assessment Ques- 
tionnaire (5). However, significant long-term sequelae 
occurred in patients with untreated facial palsy who 
probably had disseminated Lyme disease at initial eval- 


uation and probably required intravenous therapy (5). 


“CHRONIC LYME DISEASE”——-A TERM IN SEARCH OF 
DEFINITION 

Despite this generally optimistic picture, claims of 
persisting infection and antibiotic unresponsiveness have 
contributed to anxiety. “Chronic Lyme disease” (6, 7) is 
a common clinical diagnosis in some geographic areas 
(8, 9) and is based on thinking that is at odds with 
scientifically validated findings. No objective physical 
findings or unique historical features define “chronic 
Lyme disease,” a term used by support groups and their 
few physician allies, not the academic medical commu- 
nity. Although the subject of much debate, “chronic 
Lyme disease” is not well defined. The term is usually 


applied to patients with symptoms, such as fatigue, achi- 
ness, malaise, and difficulty with concentration and 
memory, after treatment of documented Lyme disease 
or illnesses thought to be Lyme disease, or in patients 
without preceding illness (9). Once the term Lyme dis- 
ease is applied, it is Lyme disease, forever and irrefut- 
ably, a diagnosis often “reaffirmed” by cross-referral be- 
tween “Lyme literate” physicians. 

Many patients receive repeated courses of antibiot- 
ics, with transient or waning responses, leading to more 
or a combination of antibiotics. Occasionally, this 
course of treatment can go on for years, with little relief. 
Originally, “chronic” was used in the context of Lyme 
arthritis, which, in the era before it was determined that 
Lyme disease was responsive to antibiotics, persisted for 
years, finally resolving spontaneously (10). Antibiotics 
are of proven value for Lyme arthritis (11); treatment of 
early Lyme disease usually prevents arthritis. 

A Nexis-Lexis review reveals that “chronic” was first 
applied to Lyme disease in 1985: Lyme disease was “a 
potentially chronic and debilitating illness transmitted 
by tick bites” (12). In 1986, “chronic” referred to out- 
comes if antibiotics were not administered (13). A letter 
to the editor by Drs. Falvo and Nadelman urged more 
support for research: Lyme disease could cause “birth 
defects, fetal death, unilateral blindness, and chronic de- 
bilitating arthritis” (14) (the first and second occur- 
rences still unproven, the third rare, and the last well 
reported). An adjective appropriate for Lyme arthritis 
before the identification of antibiotic responsiveness (1, 
2, 10, 11) was used to describe patients not responding 
to antibiotics, suggesting that antibiotics do not kill 
Borellia burgdorferi. 

Some Internet sites, support and advocacy groups, 
and some clinicians claim that the truth is deliberately 
being obscured: that “chronic Lyme disease” is far more 
common than the authorities allow us to know; antibi- 
otics are often not curative; infection can be controlled 
only by long-term antibiotic therapy, often more than 
insurance companies allow; serologic tests are inaccurate 
and often yield falsely negative results, thereby incor- 
rectly discouraging diagnosis; the prognosis is not nearly 
so rosy as “they” (the nefarious academic experts) claim; 
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Table 1. What Is Accepted about Lyme Disease 


Lyme disease Is also known as Lyme borreliosis and occastonally as 
erythema migrans disease. 


Lyme disease Is a multisystem Inflammatory condition of the temp2tate 
Northem hemisphere caused by spirochetes collectively known as Borrelia 
burgdorferi sensu lato. 


Borrelia burgdorferi sensu lato consists of three pathogenic genospedes: in 
the United States, Lyme disease ts caused by B. burgdorferi sensu stricto; 
in Europe and Asia, Lyme borreliosis is due to Infection with B. garinil, 
B. afzelii, and 8. burgdorferi sensu stricto. 


Lyme disease ts spread by fxodes ticks: I. scapularis In the northeast2m, 
north midwestern, and Middle Atlantic states of the United States and 
|. pacificus along the northern Pacific coast; /. ricinus In Europe; and 
|, persulcatus in Asia. (l. scapularis ls also found in the southeastern 
Untted States, but litte If any Lyme disease Is reported from tha- -egion.) 





Most reported cases of Lyme disease in the United States are from southem 
New England, the Middle Atlantic states, Wisconsin, Minnesota, and 
northern Callfornia. Scattered cases have been reported from the spper 
South and the Midwest Erythema migrans~like lesions have been 
reported from other regions, such as North Carolina (15) and Mszouri 
(16), without serologic confirmation of exposure to B. burgdorfet. 


Lyme arthritis was described In studies of an outbreak of presumec uvenile 
rheumatoid arthritis In Connecticut; the association with preceding 
erythema migrans (then known as erythema chronicum migrans; and tick 
bites became apparent soon thereafter. 


As nonarticular features were Identified, the spectrum of Lyme disease 
became clear and the similarities of Lyme disease with clinical findings 
from erythema migrans in Europe emerged. 


After identification and cultivation of pathogenic borrelial genospectes from 
tick and human spedmens, serologic tests measuring anti-B. burgdorfer! 
antibodies were developed and criteria for thelr Interpretation were 
established. 


The clinical spectrum of Lyme disease Includes effects on the skin, azart, 
peripheral and central nervous systems, and the musculoarticular system; 
these effects have been reviewed elsewhere (1, 2, 5, 7, 10, 17). 


Lyme disease has been described using three phases of Infection: 

1. Early localized disease: erythema migrans and associated symptoms 

2. Early disseminated disease: multiple erythema migrans and associated 
symptoms; Lyme carditis; neurologic features, including facial tand 
other cranial nerve) palsies, lymphocytic meningitis, and 
radiculoneuropathles 

3. Late disease: neurologic features, Including peripheral neuropathies and 
chronic mlld encephalopathy; arthritis, Including migratory polverthritis 
and/or monoarthritis 


The pathogenesis of Lyme disease Is not entirely understood, but some of 
the features of Lyme disease depend on the presence of the organism at 
the stte of damage. immunologie mechanisms, summarized elsevt ere 
(18), may underlie other features of the disease. 








many lives have been ruined; and many people have 
died (8—10). None of these claims is supported by sci- 
entific medical literature, yet they disseminate regularly, 
acquiring verity by their repetition. 

By focusing on terminology, we may understand 
how some confusion has been promulgated and 2xacer- 
bated. Insight may aid in clarification and be useful in 
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addressing non—Lyme disease areas of contention. The 
contents of Table 1 are probably acceptable to most 
researchers and clinicians who think about Lyme dis- 
ease. Beyond these “absolute” facts lie concepts involv- 
ing terms such as “very unlikely,” “has been reported,” 
“usually,” or “in most patients”"—modifiers describing 
“shades of gray.” Physician-scientists are good at com- 
municating facts, but “shades of gray” are often difficult 
to convey; the more precise one tries to be about the 
limits of our knowledge, the more doubts are planted, 
and the more misinterpretations occur. This is the root 
of endless debate, the home of a Cartesian dualism of 


sorts. 


RATIONALISTS VERSUS EMPIRICISTS 

The opposing sides in this debate about the true 
nature of Lyme disease can be described as “rationalists” 
and “empiricists.” Rationalists use scientific studies, 
both clinical and molecular, to develop models of dis- 
ease and appropriate diagnostic and therapeutic re- 
sponses. Empiricists base models on community events, 
developing diagnostic and management schemas that are 
compatible with observations, but often at odds with 
scientific conclusions. In conveying their message, em- 
piricists often adopt terminology that contradicts the 
terminology’s intended meaning. Most published clini- 
cal and basic research on Lyme disease is from rational- 
ists, physicians searching for objective evidence of infec- 
tion. The empiricists’ ranks include support groups and 
physicians in practices devoted to the care of patients 
with “chronic Lyme disease,” who are given a diagnosis 
and are treated on the basis of nonspecific symptoms, 
such as fatigue, cognitive dysfunction, and pain, rather 
than objective evidence of infection. Empiricists “listen 
to the patient” rather than follow the advice of scientific 
studies, as if these were mutually exclusive. Rationalists 
fear that physicians, with the help of misinterpreted test 
results, occasionally misdiagnose serious illnesses as 
“chronic Lyme disease.” Empiricists often diagnose 
without formulating a differential diagnosis—this is 
Lyme disease. Some call these two opposing views “two 
schools of thought,” but I prefer to call them propo- 
nents of “reality” and “alternative reality.” The sage of 
Baltimore, H.L. Mencken, could have been referring to 
this divide when he penned his introduction to the first 
American edition of The Antichrist by Nietzsche: “The 
majority of men prefer delusion to truth. It is easier to 
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grasp. Above all, it fits more snugly into a universe of 
false appearances... .” 

“Delusions” may satisfy needs; facts offer cold com- 
fort to the sufferer. When false appearances assume the 
cloak of “reality,” “alternative reality” is established. 

The debate between these two groups includes di- 
agnosing the illness, use of testing in diagnosis and man- 
agement, duration and forms of therapy, prognosis, and 
defining a cure. Inattention to details and facts, their 
manipulation, and incorrect citation have fed this occa- 
sionally rancorous disputation (12), further confusing 
most clinicians and patients on the sidelines and causing 
the suffering of innocent patients and families. 


LYME DISEASE AS “THE GREAT IMITATOR” 

The term “The Great Imitator” as applied to Lyme 
disease (an attempt to form an analogy with another 
spirochetal disease, syphilis [19]) contributed to confu- 
sion. The comparison was meant not to denote clinical 
similarities between these diseases but to suggest that, as 
with syphilis in a previous era, Lyme disease included a 
broad range of findings and mimicked other diseases. 
However, it soon became clear that most cases of Lyme 
disease are recognizable in a well-described spectrum 
(20-25), the rare exceptions being, by definition, outli- 
ers (26). Most patients have objective abnormalities (2). 
Used correctly, testing is helpful: Immunologic (anti- 
bodies in serum and cerebrospinal and synovial fluids) 
(27), molecular biological (polymerase chain reaction 
identification of specific DNA), electrophysiologic 
(heart and neurologic), and neuropsychological (28) 
tests can support the diagnosis (8). Instead, “The Great 
Imitator” was misinterpreted as suggesting that Lyme 
disease routinely mimics and is mimicked by many 
other diseases. Some empiricists believed Lyme disease 
was difficult to explicitly diagnose and had to be part of 
the differential diagnosis of al problems of all diseases it 
might imitate (11). Lyme disease is often considered in 
many patients whose symptoms do not explicitly suggest 
Lyme disease and who receive that diagnosis mezely be- 
cause no other diseases can be explicitly diagnosed. 


CENTERS FOR DISEASE CONTROL AND PREVENTION 
CRITERIA: Use AND MISUSE 

The belief that Lyme disease is often overlooked is 
expressed as dissatisfaction with (even anger at) the Cen- 
ters for Disease Control and Prevention (CDC) surveil- 
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lance criteria as dangerous stricture, inexplicably designed 
to minimize reports of “accepted” cases (29). The crite- 
ria were designed for surveillance (and are useful as entry 
criteria for studies) but were not meant for diagnostic 
purposes. Tabulation of cases that satisfy criteria allows 
comparison from year to year, assessing numeric and geo- 
graphic expansion. Not all cases meet the criteria (30). 


“Lyme DISEASE Is A CLINICAL DIAGNOSIS” 

The original meaning of “Lyme disease is a clinical 
diagnosis” was that one should not diagnose solely on. 
the basis of test results but also on historical and physical 
evidence that explicitly suggests Lyme disease. Such 
findings should suggest the possibility of Lyme disease— 
no finding, even in endemic areas, is diagnostic. The 
phrase has been manipulated into something far from its 
original intent. History and physical examination may 
not suggest Lyme disease, serologic testing may yield 
negative results, but one makes a “clinical diagnosis” 
simply because one decides the nonspecific symptoms 
(for example, fatigue and achiness) are due to Lyme 
disease: The “patient had symptoms compatible with 
Lyme disease” and lived in an endemic area. Lyme dis- 
ease becomes a “diagnosis of exclusion” (9), often with- 
out any effort to exclude other diagnoses. “Virus-like” 
symptoms, such as fever, myalgia, and arthralgia, are 
common in early Lyme disease, although respiratory and 
gastrointestinal symptoms are uncommon. Nonetheless, 
“flu-like” symptoms are diagnosed as Lyme disease and 
are another example of imprecision; patients with acute 
viral syndromes years into the course of long-standing 
clinical problems are said to have the “flu-like” symp- 
toms of Lyme disease. 


“SYMPTOMS COMPATIBLE WITH LYME DISEASE” AND 
THE MISUSE OF SEROLOGIC TESTING 

A patient with “symptoms compatible with Lyme 
disease,” absent physical findings, may receive a diagno- 
sis of Lyme disease because of positive results on “Lyme 
disease tests” or “Lyme serologies.” These tests measure 
antibodies binding B. burgdorferi in vitro, nothing more. 
The antibodies may be a marker of exposure, but they 
do not document current infection and may indicate a 
false-positive result. The intrinsic degeneracy of the hu- 
moral immune response assures that antibodies against 
other organisms may bind in such tests. Thus, a positive 
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result on serology does not prove B. burgdorferi expo- 
sure. Bayesian theory predicts the clinical utility of test- 
ing—minimal positive predictive value if a prior: likeli- 
hood was low (9). Serologic tests were developed as an 
adjunct to clinical diagnosis (31), and a positive test 
result increases a priori likelihood. However, a weakly 
positive test result is often the sole “evidence” favoring 
Lyme disease. “Lyme disease test” and “Lyme serelogies” 
are misleading terms, suggesting the incorrect but seem- 
ingly logical conclusion that a positive result diagnoses 
Lyme disease. There is no such thing as a “Lyme disease 
test” (8, 9, 31). 

The second test in the two-tiered serologic approach 
is immunoblot. Antibodies to individual proteins (“sands”) 
are assigned an approximate molecular mass in kilodal- 
tons. The CDC recommendation is that posicive or 
equivocal results on enzyme-linked immunosorbent 
assays be supplemented by immunoblot (31) because the 
latter is more specific and the former, a first-level test, is 
intended to be more sensitive. Criteria were established 
for interpretation of results on immunoblot—IgM assays 
for early disease and IgG for later disease (31). 

The “clinical diagnosis” of Lyme disease ix often 
incorrectly secured by positive serologic results with neg- 
ative findings on immunoblot (a “biologic false-pasitive” 
test result, borrowing again from syphilis). If 2 priori 
belief in the diagnosis is sufficient, a negative test result 


is dismissed—after all, “we all know how inaccurate the 





tests are.” Regardless of results, the “clinical diagnosis” 
stands. Serologies are useful; their major limitatioa is the 
knowledge of the clinician who orders them anc inter- 
prets the results. 

Misinterpretation of immunoblot was cemmon 
with earlier assays, often because of the assignment of 
“positive” or “negative” results to each “band,” with the 
“positive” band being misread as a positive immunoblot 
finding. New reportage suggests referring to small print 
at the bottom of the report and understanding that IgM 
and IgG criteria should be used for early and later in- 
fection, respectively. Isolated IgM reactivity does not 
indicate chronic Lyme disease—IgG reactivity should 
have emerged. IgM reactivity occurs in early infection 
but has been misinterpreted as indicating active infec- 
tion, Seroreactivity, even with IgM, can persis long 
after cure—persisting seroreactivity is not evidence of 
ongoing infection (27, 32-34). Nonetheless, a single 
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reactive band has been misinterpreted as indicating in- 
fection, and “chronic Lyme disease” has been misdiag- 
nosed because of seroreactivity persisting after therapy. 


THE PERMANENCE OF A Lyme Disease DIAGNOSIS 

Even if proof of diagnosis at inception is tenuous, 
subsequent physicians may accept the previous Lyme 
disease diagnosis, often without independent scrutiny, as 
if it were proven beyond doubt. The diagnosis becomes 
permanent (35), all future findings perforce Lyme dis- 
ease-related, making post hoc ergo propter hoc (“after 
this, therefore, because of this”) logic all the more falla- 
cious since the initial diagnosis was incorrect. The neol- 
ogism “chronic Lyme disease” is the most damaging 
term in this developing imprecise lexicon. The diagnosis 
becomes life-long, a misdiagnosis causing missed diag- 
noses; the explanation for the patient’s problems is never 
identified, and the accepted misdiagnosis prevents fur- 
ther search. Musculoskeletal pain is “Lyme arthritis,”and 
cognitive dysfunction is “central nervous system dis- 
ease.” 

Many patients cleave to “chronic Lyme disease” de- 
spite lack of response, expense, and significant toxicities 
(36). It is human nature to seek explanations. The fear 
of the unknown can be greater than the fear of even 
incurable chronic disease. Anxiety and fear drive the 
pursuit of diagnosis, testing, and treatment (37). 
Achieving a diagnosis, even one of incurable “chronic 
Lyme disease,” may offer patients with chronic symp- 
toms comfort and assurance. 


THE EFFECTS OF ANTIBIOTICS ON “CHRONIC LYME 
Disease” 

Symptoms that develop or worsen during antibiotic 
therapy are “Herxheimer-like” reactions. A Jarisch- 
Herxheimer reaction occurs in about 10% of patients 
within days of initial antibiotic administration and not 
after subsequent courses. Worsening of symptoms with- 
out objective findings with a periodicity of about 28 
days (the organism’s “natural rhythm”) is neither a 
Jarisch-Herxheimer nor a Herxheimer-like reaction; 
neither Jarisch nor Herxheimer would recognize these as 
what they described (36). 

If symptoms persist despite antibiotic use, there may 
be ongoing infection (36) requiring further treatment. 
This could include months or years of oral or intrave- 
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Table 2. Lyme Disease Terminology: Present and Proposed 








Current Term Proposed Substitution 


Clinical diagnosis No change 


Diagnostic tests Sero-confirmatory tests 


Anti-Borrelia burgdorferi 
antibody test 


Lyme disease test 


Flu-like symptoms Viral syndrome 


Lyme disease Lyme borreliosis 


Symptoms of Lyme disease al 


Symptoms compatible with -* 
Lyme disease 


“Lyme literate” -* 





Why the Change is Needed 


It is and always will be a clinical diagnosis, but the diagnosis must be based on explicit evidence 
of the disease and never made as a “diagnosis of exclusion.” 

Testing should never be used as the sole basis for the diagnosis of Lyme disease. A positive test 
result is not diagnostic; it merely increases the likelihood of the diagnosis previously based on 
explicit clinical evidence. “Vide supra”-Bayes theorem: if the clinical suspicion of Lyme disease 
is low, a positive test result does not make the diagnosis. In a case with a high a priori 
likelihood of Lyme disease, a positive test result can do no more than confirm the clinician's 
conclusion of a reasonably high likelihood of disease. Some argue persuasively that even 
“sero-confirmatory” is too strong a term—perhaps more accurate (but less euphonious) would 
be “sero-suggestive." 

The test does not diagnose Lyme disease. The test merely identifies antibodies binding to Borrelia 
burgdorferi in vitro, antibodies possibly not made in an immune response to B. burgdorferi in 
the first place. So, why not call it what it really is? 

Influenza often includes prominent pulmonary symptoms that are relatively rare in Lyme disease. 
Likewise, gastrointestinal symptoms are not prominent in early Lyme disease. 

Chronic Lyme disease -* This term is of no proven value in the management of patients with established Lyme disease. 
Until scientific studies prove that chronic B. burgdorferi infection exists, especially following 
what would otherwise seem to be adequate antibiotic therapy, this term should not be used. 
This is in contrast to the term “post-Lyme disease syndrome," which appears to describe a real 
clinical entity not associated with ongoing B. burgdorferi infection. 

The term “Lyme disease” means so many different things to different people at this point that a 
new name emphasizing the underlying infection with B. burgdorferi might help shift the focus 
back where it belongs—to a multisystem inflammatory disease due to an infection with B. 
burgdorferi. 

The symptoms seen in patients with Lyme disease are not unique for any of the clinical 
manifestations of the diseases, but most emphatically for early disease. Patients with early 
Lyme disease may have fever, myalgias, and arthralgias, suggesting a “viral syndrome," but 
such symptoms are not unique to or specific for this infection; such symptoms in the summer 
or early fall are probably related to a viral infection. Thus this term is rendered meaningless by 
its lack of specificity. 

This term is also rendered useless by its imprecision and bias. So many of the symptoms of Lyme 
disease are found in other diseases that there is no way to directly ascribe them to Lyme 
disease—nearly all nonspecific symptoms thereby are “compatible” with Lyme disease. 
“Symptoms compatible with Lyme disease” takes in the entire spectrum of medicine and is a 
needlessly biased and suggestive term that should be abandoned. 

A neologism, coined by lay support groups, that seems to identify clinicians subscribing to the 
empiricists’ approach. “Listening to the patient” is not an attribute unique to clinicians in this 
group, just as all “Lyme literate” practitioners do not eschew the development of an 
appropriate and thorough differential diagnosis in order to make Lyme disease a “diagnosis of 
exclusion.” 





* The absence of a proposed replacement suggests thar this term should be deleted from use for the reasons noted. 


nous antibiotics, or combination antibiotics, occasion- 
ally including agents that are inactive against B. burgdor- 
feri (for example, atovaquone). With few exceptions, 
such as Tropheryma whippelii and mycobacteria, no bac- 
teria necessitate long-term antibiotic therapy as is used 
for “chronic Lyme disease.” 

Long-term antibiotic therapy, however, is needed 
because B. burgdorferi becomes dormant or hides within 
cells (38—41); these interactions protect the organism 
from antibiotics (42) (in vitro phenomena not docu- 
mented in vivo) so that organisms are not responsive. 
Empiricists call proven regimens “conservative therapy” 
(1-3, 20, 22), a pejorative term suggesting incompe- 
tence of rationalist approaches. Transient response indi- 
cates a need for more treatment; many antibiotics have 
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nonantimicrobial effects (43). Inadequacy of treatment 
is the only explanation for lack of response; the non- 
existence of infection is not considered. A recent Na- 
tional Institutes of Health—funded trial showed that 3 
months of antibiotics for “chronic Lyme disease” was 
ineffective (44); unfortunately, empiricist criticism will 
probably dismiss the results. 

Peer-reviewed experience from academic referral 
centers indicates that most patients unresponsive to an- 
tibiotics do not have Lyme disease (35, 45-48). Some 
never had it; others were cured of B. burgdorferi infec- 
tion. Symptoms following Lyme disease should not nec- 
essarily be ascribed to preceding B. burgdorferi infection. 
Such patients should be evaluated for objective evidence 
of inflammation and organ damage and evidence of cur- 
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rent infection; the post hoc ergo propter hoc approach 
has often proven hazardous. There are “post-Lyme dis- 
ease syndromes,” such as fibromyalgia and depression, 
that do not respond to antibiotics (35, 44—47); fibro- 
myalgia following Lyme disease is not due to ongoing 
infection. Objective neurologic deficits may be due to 
irreversible brain damage from Lyme disease, but if pre- 
vious therapy was adequate, antibiotics are unlikely to 
be useful. Anxiety elicited by fears of incurable “chronic 
Lyme disease” does not respond to antibiotics. Above 
all, one must individualize the approach to the patient. 


THE EFFECTS OF “CHRONIC LYME DISEASE” ON THE 
PATIENT 

Long-term antibiotic therapy is not without finan- 
cial and physical costs, such as bone marrow toxicity, 
central line sepsis (49, 50), or even death (51). Hidden 
in this epidemic of chronic disease and debility is the 
psychological cost of accepting a disease as a permanent 
part of yourself, that you will never be cured, that the 
disease will be with you forever, no matter how powerful 
the drugs or how aggressively they are given. Assump- 
tion of the “sick role” leaves an invisible scar that may be 
the most devastating effect of “chronic Lyme disease” (8). 


PROPOSALS FOR CHANGES IN TERMINOLOGY— 
REDUCING BIAS IN THE LANGUAGE 

Twenty-five years after the description of Lyme dis- 
ease we have come far: clinical features are well de- 
scribed, accurate tests support the diagnosis, effective 
therapy is available, and there is an effective vaccine. It is 
time to reflect on the jargon that contributes to misdi- 
agnosis and mistreatment. Table 2 highlights some of 
the more troublesome terms and proposed substitutions. 
Use of less suggestive, accurate, unbiased terminology 
will help us focus on Lyme disease and take proper care 
of our patients, many of whom have been ill-served by 
cant and rhetoric. Those convinced that “chronic Lyme 
disease” is real, that long-term antibiotics are needed, 
will not be easily deterred by this analysis. However, the 
unbiased may use this analysis to carefully inspect the 
rationalist and empiricist approaches and decide which 
fulfills our sacred responsibility to “do no harm.” Issues 
considered in this review may help physicians deal ratio- 
nally with future clinical controversies. 
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The Breast Cancer Wars 
Lerner BH. 400 pages. New York: Oxford Univ Pr; 2001. $39.00. 
ISBN 0195142616. Order phone 800-451-7556. 


Field of medicine: Medical history, public health, and ncology. 
Format: Hardcover book. 


Audience: Oncologists, oncologic surgeons, cancer contol scien- 
tists, and readers interested in the social history of medical and pub- 
lic health trends. 


Purpose: To review the history of breast cancer treatraent and 
control in the United States over the past century, with focus on 
tensions between medical, policymaking, and public perspectives on 
cancer control strategies. 


Content: The 13 chapters proceed in chronologic order, beginning 
with a detailed history of the development and widespread adoption 
of the Halstead radical mastectomy in the late 1800s. The author 
then discusses the rise of the major cancer control agencies in the 
United States in the 1950s—including the American Cancer Society 
and the National Cancer Institute—and public campaigns for early 
cancer detection. The author discusses the ongoing contribution of 
patient and women’s activism in breast cancer, framed in its historic 
context across the second half of the century. Final chapters cover 
current controversies in breast cancer control, including kigh-dose 
chemotherapy and age-group screening recommendations. 


Highlights: Excellent use of source material, including historic 
documents (such as advertising) and extensive personal interviews 
and biographies. The early history of the American Cancer Society 
and the many patients with breast cancer who became advocates is 
especially compelling. 


Limitations: Issues such as primary risk for breast cancer and the 
public controversy over risk factors such as childbearing, diet, and 
oral contraceptives, as well as environmental risks, could have re- 
ceived more attention. The book appears to overlook the field of 
medical oncology, and casts the history of breast cancer as a battle 
among surgeons, women, and statisticians. Although the Halstead 
radical mastectomy is one of the most significant controvesies, it is 
by no means the only debate. In addition, some discussion ef disease 
burden at a population level, including changes in incidence and 
mortality among age and ethnic groups, would have beer: helpful. 
Paradoxically, with its individual-level focus, the book reinforces the 
very 1950's image of breast cancer that it attempts to debunk—that 
of the patient as housewife and her male surgeon. 
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Related reading: Leopold’s A Darker Ribbon; Breast Cancer, 
Women, and Their Doctors in the Twentieth Century (Beacon Pr, 
1999) highlights historical correspondence between two women and 
the surgeons treating them for breast cancer. 

Reviewer: Ann C. Klassen, PhD, Johns Hopkins School of Public 
Health, Baltimore, Maryland. 
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Gordon SC, ed. 380 pages. New York: Marcel Dekker; 2001. 
$150.00. ISBN 0824705823. Order phone 800-228-1160. 


Field of medicine: Hepatology. 
Format: Hardcover book. 
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Purpose: To provide a comprehensive review of the current diag- 
nostic and treatment options for chronic hepatitis B, C, and D. 


Content: This book is essentially divided into three sections, each 
of which discusses recent advances in the management of chronic 
hepatitis. The first two chapters describe the virologic testing in- 
volved in the diagnosis of both acute and chronic hepatitis B and C. 
Four chapters examine current and future treatment options for a 
variety of patients with chronic hepatitis B (post-transplantation, 
co-infected with HIV, and co-infected with hepatitis D). The other 
seven chapters focus on the management of various types of patients 
with hepatitis C (including post-transplantation, HIV co-infection, 
and patients with normal aminotranferase levels). 


Highlights: Each chapter begins with a clinical case presentation 
that characterizes the management issues being discussed. The au- 
thors continue to refer to the clinical vignette during the discussion. 
The chapters are well written and easy to read. A bibliography con- 
taining a wealth of references concludes each chapter. The charts and 
figures spread throughout the book neatly summarize important in- 
formation. 

Limitations: Most case presentations do not include normal labo- 
ratory values, which would be helpful for medical personnel lacking 
experience with patients who have hepatologic disorders. The chap- 
ters on future treatments for hepatitis B and C may be too compli- 
cated for much of the targeted audience. 


Related reading: Textbooks such as Schiff and colleagues’ Schiffs 
Diseases of the Liver (Lippincott Williams & Wilkins, 1998) and 
Zakim and Boyer’s Hepatology: A Textbook of Liver Disease (WB 
Saunders, 1996) are more comprehensive. However, Management of 
Chronic Viral Hepatitis is an important addition since it provides a 
current and easy-to-use reference for the practicing physician. 
Reviewer: Kenneth D. Rothstein, MD, Division of Hepatology, 
Center for Liver Disease, Albert Einstein Medical Center, Philadel- 
phia, Pennsylvania. 
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ARTICLE 


Clinical Characteristics and Treatment Outcome of Early Lyme 
Disease in Patients with Microbiologically Confirmed 


Erythema Migrans 


Robert P. Smith, MD, MPH; Robert T. Schoen, MD; Daniel W. Rahn, MD; Vijay K. Sikand, MD; John Nowakowski, MD; 
Dennis L. Parenti, MD; Mary 5. Holman, BA; David H. Persing, MD, PhD; and Allen C. Steere, MD 


Background: Lyme disease has a wide spectrum of clinical 
manifestations, Diagnosis is usually based on the clinical and 
serologic picture rather than on microbiological confirmation. 


Objective: To examine the clinical presentation and treatment 
outcome of early Lyme disease in patients with microbiologically 
confirmed erythema migrans. 


Design: Observational cohort study. 


Setting: 31 university-based or clinician-practice sites in 10 en- 
demic states. 


Participants: 10 936 participants enrolled in a phase III trial of 
Lyme disease vaccine; 118 participants had erythema migrans in 
which Borrelia burgdorferi was detected by culture or polymerase 
chain reaction. 


Measurements: Clinical characteristics and treatment outcome 
were noted. Skin biopsies of erythema migrans were performed 
for culture and detection of B. burgdorferi by polymerase chain 
reaction; serologic responses were determined by Western blot. 


Results: The 118 patients with microbiologically confirmed ery- 
thema migrans presented a median of 3 days after symptom 
onset. Early erythema migrans commonly had homogeneous or 
central redness rather than a peripheral erythema with partial 
central clearing. The most common associated symptoms were 
low-grade fever, headache, neck stiffness, arthralgia, myalgia, or 
fatigue. By convalescence, 65% of patients had positive IgM or 
igG antibody responses to B. burgdorferi. Most patients re- 
sponded promptly to antibiotic treatment. 


Conclusions: In major endemic areas in the United States, Lyme 
disease commonly presents as erythema migrans with homoge- 
neous or central redness and nonspecific flu-like symptoms. Clin- 
ical outcome is excellent if antibiotic therapy is administered soon 
after symptom onset. 
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L disease in the United States is caused by the 
tick-transmitted spizochete Borrelia burgdorferi sensu 
stricto (1). This infection is the most common vector- 
borne disease in the country (2). The illness usually pre- 
sents with localized infection of the skin, erythema mi- 
grans, which is often followed days to a few weeks later 
by dissemination of the spirochete to multiple sites, par- 
ticularly to other skir sites, the nervous system, the 
heart, or the joints (3). Borrelia burgdorferi has been 
cultured readily from skin biopsy samples of erythema 
migrans early in the illness (4, 5), but later culture from 
other sites has been difficult. As a substitute for culture, 
B. burgdorferi DNA may be detected by polymerase 
chain reaction (PCR) in most patients with erythema 
migrans (6, 7) and in the joint fluid of patients with 
Lyme arthritis (8, 9). However, PCR has had low sen- 
sitivity in samples from other sites, including cerebrospi- 
nal fluid and blood. Serodiagnosis is not sensitive during 
the first several weeks of infection, but patients often 
seroconvert during convalescence (10). 


The initial clinical series of patients with early Lyme 
disease (11) was described before identification of the 
causative agent. Researchers used clinical criteria for 
study entry, particularly the classic appearance of ery- 
thema migrans, a slowly expanding erythema with par- 
tial central clearing. In that series of 314 patients, most 
had systemic symptoms and nearly half also had multi- 
ple annular erythemas, suggesting dissemination of the 
spirochete to multiple sites. In a subsequent study, 79 
patients from Westchester County, New York, with 
early Lyme disease had erythema migrans from which B, 
burgdorferi was cultured (12). Most of the patients in 
this series, who were often seen earlier than those in the 
original study, had systemic symptoms, but only 18% 
had multiple erythemas. 

In Europe, where erythema migrans more often re- 
sults from infection with B. afzelii or B. garinii rather 
than B. burgdorferi sensu stricto, inflammation of ery- 
thema migrans is less intense and migration is slower; in 
addition, patients generally have fewer systemic symp- 


© 2002 American College of Physicians~American Society of Internal Medicine | 421 





ARTICLE Microbiologically Confirmed Early Lyme Disease 





as 
Context a 
Lyme disease is the most common vector-borne disease in 
the United States. 

The traditional clinical presentation, an expanding ery- 
thematous rash with partial central clearing, sometimes 
accompanied by systemic symptoms, was described in pa- 
tients who usually had clinically manifest Lyme disease for 
several days. 


Contribution 

This study describes 118 patients who acquired Lyme dis- 
ease while under surveillance in a vaccine trial. Fifty-nine 
percent of rashes were homogeneous lesions, 32% had 
dense central erythema, and only 9% had classic central 


clearing. Signs and symptoms usually resolved within 3 
weeks of antibiotic treatment. 


Implications 

Early Lyme disease may present with homogeneous or dense 
central erythematous lesions rather than classic erythema mi- 
grans. With antibiotic treatment, the prognosis is excellent. 








—The £ditors 


toms (13). In the southeastern United States, patients 
have been reported to have erythema migrans—like skin 
lesions, but laboratory evidence of B. burgdorferi infec- 
tion has been lacking. This suggests that another agent, 
perhaps even from the Borrelia genus, may cause the 
infection in this geographic area (14—16). Moreover, the 
same tick that transmits the Lyme disease agent may 
transmit other infectious agents, including the agent of 
human granulocytic ehrlichiosis and Babesia microti, 
and co-infection may influence the clinical presentation 
of Lyme disease (17, 18). Thus, microbiological confir- 
mation is beneficial in describing the clinical features of 
Lyme disease in endemic areas in the United States. 
The recent phase II study of SmithKline Beecham’s 
Lyme disease vaccine provided an exceptional oppertunity 
to assess the clinical picture of early Lyme disease in a large 
cohort of patients who acquired the infection in major en- 
demic locations throughout the United States (19). As part 
of the protocol, patients who had symptoms of Lyme dis- 
ease were extensively evaluated for that infection. We de- 
scribe the clinical presentation, serologic results, and treat- 
ment outcome of early Lyme disease in 118 patients with 





microbiologically confirmed cases of erythema migzans. 
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METHODS 
Patients 

A total of 10 936 participants 15 to 70 years of age 
were enrolled in a double-blind, placebo-controlled 
study of the efficacy and safety of an outer surface pro- 
tein A Lyme disease vaccine (LYMErix, recombinant 
outer surface protein A, SmithKline Beecham [now Glaxo- 
SmithKline], Collegeville, Pennsylvania) at 31 sites in 
10 endemic states. The Human Investigations Review 
Committees at all participating centers approved the 
study protocol. The complete protocol, as well as all 
members of the Lyme Disease Vaccine Study Group, 
have been reported elsewhere (19). 

Briefly, study participants received a packet with infor- 
mation about Lyme disease. Participants were requested to 
report promptly to their clinician-investigator any symp- 
toms that suggested infection, including onset of a new 
rash or flu-like illness (without predominant respiratory or 
gastrointestinal symptoms), arthralgias or arthritis, facial 
palsy, radiculopathy, or syncope. All participants who were 
thought to have possible Lyme disease underwent a focused 
history, physical examination, and laboratory testing. All 
clinical data were entered on an electronic data form for 
central analysis. Antibiotic treatment was prescribed ac- 
cording to recommended guidelines (20), but the actual 
antibiotic and the duration of treatment were at the discre- 
tion of the investigator or the patient’s personal physician. 
Of the 10 936 participants, 146 met study criteria for def- 
inite Lyme disease and 118 had an acute illness with cul- 
ture-proven or PCR-confirmed erythema migrans. ‘Two 
clinicians independently reviewed photographs of erythema 
migrans from case-patients. 


Laboratory Methods 

Serologic testing was done at the New England Med- 
ical Center exclusively by Western blot (MarDx, San Di- 
ego, California), since the standard enzyme-linked immu- 
nosorbent assay would be expected to yield positive results 
in patients vaccinated with outer surface protein A (21). A 
baseline sample was obtained at study entry, and acute and 
convalescent samples were obtained when the patient had 
symptoms suggestive of Lyme disease. The diagnosis of 
Lyme disease was serologically supported by IgM or IgG 
seroconversion, or both, between baseline and the acute 
phase of the illness or between the acute and convalescent 
phases of the illness. Samples from the same participant 
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were always tested together in the same assay. Western blot 
results were interpreted according to the criteria of the 
Centers for Disease Control and Prevention and of the 
Association of State and Territorial Public Health Labora- 
tory Directors (22), On Western blot, outer surface protein 
A antibodies bind to a 31-kilodalton band; this is not in- 
cluded in the Centers for Disease Control and Prevention 
criteria. 

Following local anesthesia, skin biopsy specimens from 
erythema migrans were obtained by using 2-mm_ punch 
biopsy. Half of each sample was placed directly into a 
15-mL tube of Barbour—Stoenner—Kelly medium (BSK-H 
medium, Sigma-Aldrich, St. Louis, Missouri) with cipro- 
floxacin (0.4 pg/mL) and rifampin (40 g/mL); the other 
half was placed in a 2-mL polypropylene plastic tube for 
PCR testing. Specimens were shipped the same day by 
Federal Express to New England Medical Center, On ar- 
rival at the laboratory, half of the medium was replaced 
with fresh medium. Skin samples for culture were placed in 
an incubator at 33°C and were examined weekly for 1 
month by darkfield microscopy for motile spirochetes. 
Polymerase chain reaction assays of skin biopsy samples 
were performed as described elsewhere (8). 


Role of the Funding Source 

SmithKline Beecham provided data and gave the au- 
thors permission to review them, compile them, and inde- 
pendently present results. Dr. Parenti was employed as a 
research physician with SmithKline Beecham during the 
early phases of the study. 


RESULTS 

During the 20-menth study period, which covered 
two summers of Lyme disease transmission, 1917 of the 
10 936 study participants were evaluated for possible 
Lyme disease (19). Of the 1917 patients, 146 (7.6%) 
met study criteria for definite Lyme disease, and 118 
(6.2%) had microbiological confirmation of this infec- 
tion by culture or PCR testing of erythema migrans. 
The mean age of these 118 patients was 51 years (range, 
17 to 71 years); 53% were men, and 47% were women. 
Forty-seven percent were from New England, 51% were 
from mid-Atlantic states, and 2% were from Wisconsin, 
reflecting the locations of the study sites. June and July 
were the peak months of disease onset, which correlated 
with the expected peak questing period of nymphal Zx- 
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odes scapularis ticks. However, cases occurred from 
March through October, suggesting that adult ticks may 
also transmit the disease. Vaccine and placebo recipients 
did not differ in the size of erythema migrans, persis- 
tence of symptoms after treatment, and morphologic 
characteristics of the lesions. In addition, no clinical dif- 
ferences were noted in different geographic areas. There- 
fore, we present data from vaccine and placebo recipi- 
ents and from different geographic areas together. 


Characteristics of Erythema Migrans 

One hundred eighteen patients had erythema migrans 
in which B. burgdorferi was detected by culture (88%); by 
PCR testing (72%); or, in most instances, by both methods 
(60%). Rashes, which were evaluated a median of 3 days 
after onset (range, 1 to 30 days), were a median of 10 cm in 
diameter (range, 5 to 37 cm) at the time of diagnosis. In 
this adult population, nearly half of the lesions were located 
on the groin, buttocks, or lower extremities and approxi- 
mately one quarter were found on the shoulder, axilla, or 
upper arm. On the basis of photographs, which were avail- 
able in 95 cases, 59% of the rashes consisted of homoge- 
neous erythema and 32% had more intense central ery- 
thema surrounded by a paler peripheral ring (Table 1; 
Figures 1, 2, and 3). Atypical lesions, such as those with 
vesicular or ulcerated centers, were occasionally noted (Fig- 
ure 3). Nine patients (7.6%) had multiple annular skin 
lesions, a sign of disseminated infection. 


Associated Signs and Symptoms 

The most common signs and symptoms associated 
with erythema migrans were nonspecific flu-like symp- 
toms, including myalgia, arthralgias, fever, headache, fa- 
tigue, or neck stiffness (Table 1). Fever was reported in 
30% of patients but was documented at office evaluation in 
only 6%. In addition to erythema migrans, three patients 
had facial palsy and two had trigeminal-nerve dysesthesias, 
None of the patients had arthritis or carditis. 


Serologic Findings 

Of the 116 patients tested serologically by Western 
blot, 27% had detectable IgM responses alone, 3% had 
IgG reactivity alone, and 4% had both IgM and IgG 
responses to B. burgdorferi in acute-phase samples. Two 
to 4 weeks later, 44% had IgM responses only, 10% had 
IgG reactivity only, and 11% had both IgM and IgG 
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Table 1. Morphologic Pattem and Associated Signs and 
Symptoms of Erythema Migrans 


| Variable Patients, n (%) 
Mo 





rphologic characteristics 
Predominant pattern 
Homogeneous 56 «59) 
Central erythema 30 132) 
Central clearing 9 19) 
Punctum present 29 (31) 
Vesicular or ulcerated 70) 
Blue center 22) 
Total 95 (100) 
Signs and symptoms 
Myalgia or arthralgia 41 G5) 
Fever 36 31) 
Headache 33 (28) 
Fatigue 12 (10) 
Stiff neck 6 (5) 
Cranial neuritis (facial palsy or trigeminal paresthesia) 5(4) 
~ Other paresthesia 3 (2.5) 
Lymphadenopathy 3 (2.5) 
Nausea 3 (2.5) 
Malalse 2 (2) 
Back pain , 2) 
None 51 (63) 
Total 118 (100) 


responses. The frequency of seropositivity in acute-phase 
samples increased with the duration of illness before 
evaluation. Seropositivity was seen in 27% of patients 
who had had symptoms for fewer than 7 days, 41% of 
those who had had symptoms for 7 to 14 days, and 88% 
of those who had had symptoms for more than 14 days. 


Antiblotic Treatment and Outcomes 

Data about antibiotic treatment were availatle for 
115 of 118 patients (Table 2). Most patients were 
treated with oral doxycycline or amoxicillin for 14 to 30 
days, beginning a median of 4 days after illness onset. 
Two patients, both presenting with erythema migrans, 
facial palsy, and paresthesias, were treated with inrrave- 
nous ceftriaxone. Four patients received oral antibiotic 
treatment for fewer than 14 days, but they responded 
well without sequelae. Signs and symptoms usually re- 
solved within 3 weeks after treatment. 

However, in 13 patients (11%), signs or symptoms 
persisted for more than 30 days after treatment, and 5 
patients (4%) had persistent symptoms for more than 
60 days. In 3 cases, these symptoms were subjective, 
including fatigue, headache, or arthralgia. The other 2 
patients had residual neurologic symptoms of Zacial 
numbness or weakness. During acute infection, these 13 
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patients had erythema migrans accompanied by fever, 
flu-like symptoms, or neurologic symptoms. One pa- 
tient treated for erythema migrans with a 4-week course 
of doxycycline developed a small, transient knee effusion 
11 months later. The joint was not aspirated. Results of 
serologic testing for Lyme disease were negative. Al- 
though Lyme arthritis was not thought to be the cause 
of the effusion, the patient received another 30-day 
course of doxycycline without recurrence of symptoms. 
By the end of the study, all patients had recovered com- 
pletely except for one patient with persistent myalgias. 

Two patients had erythema migrans twice. One de- 
veloped erythema migrans in the first year and again in 
the second year, and the other developed erythema mi- 
grans in the summer and again in the fall of the same 
year. In both cases, the second lesion was in a different 
location from the first, and B. burgdorferi was cultured 
from both the first and second lesions. With the first 
lesion, both patients had only IgM responses to B. burg- 
dorferi. With the second lesion, the IgG response to the 
spirochete rapidly expanded. Both patients responded 
rapidly to 2-week courses of doxycycline. 


DISCUSSION 

Of 118 patients who had early microbiologically 
confirmed Lyme disease and presented with erythema 
migrans, most had homogeneous erythema; approxi- 
mately half had associated symptoms of low-grade fever, 
headache, neck stiffness, myalgia, arthralgia, or fatigue; 
and only a minority were initially seropositive for B. 
burgdorferi. Most patients responded promptly to rec- 
ommended courses of antibiotic therapy, and most se- 
roconverted between the acute and convalescent phases. 

After a tick injects B. burgdorferi and an incubation 
period of 3 to 32 days passes, the spirochete usually 
multiplies locally in the skin at the site of the tick bite 
and then spreads gradually in the skin, resulting in ery- 
thema migrans (3). It is primarily during this period that 
it has been possible to culture B. burgdorferi from in- 
fected persons (4, 5, 12, 13, 19). (In our series, similar 
to others reported [6, 7, 23], PCR was slightly less ef- 
fective than culture in detecting spirochetal DNA.) 
Within days to weeks, depending on spirochetal viru- 
lence and host factors (24), B. burgdorferi may then dis- 
seminate to multiple sites, particularly to other skin 
sites, the nervous system, the heart, or the joints (3, 11). 
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Figure 1. Erythema 
central clearing. 
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Median duration of erythema migrans before evalua- 
tion and treatment was shorter in our patients than in pre- 
vious series, presumably because our patients were asked to 
report promptly to the clinician-investigator if symptoms 
of possible Lyme disease developed. Thus, compared with 
previous reports (11, 12), lesions were smaller in our study 
and often homogeneous in appearance. Classic erythema 
migrans (a bright-red outer border with partial central 
clearing) had not yet evolved in most patients. Similarly, 
only 7% of our patients had multiple annular erythema 
migrans, compared with 48% of patients in the initial series 
(11), presumably because the spirochete had not yet dis- 
seminated in many cases. The signs and symptoms associ- 
ated with erythema migrans were similar to those in previ- 
ous reports but occurred in fewer patients (11, 12). 
Lymphadenopathy, in particular, was reported in only 2% 
of our patients; however, this may be due to errors in re- 
porting since lymphadenopathy was not included in the 
standard clinical data sheet. Facial palsy, noted in three of 
our patients (2.5%), is a well-recognized manifestation of 
Lyme disease and may be the presenting sign of the illness 
(25, 26). Other cranial nerves may also be affected (27); 
dysesthesias in the distribution of the trigeminal nerve were 
also noted in two study patients (1.7%). 

As previous studies found (10, 28-30), IgM or IgG 
responses to B. burgdorferi were found in 34% of acute- 
phase samples and in 65% of convalescent-phase sam- 
ples on Western blot. Specific antibody responses are 
generated in peripheral lymph nodes, a process that re- 
quires at least several days. Thus, most patients with 
early Lyme disease, particularly if B. burgdorferi is still 
localized to the skin, do not yet have a humoral immune 
response to the spirochete. However, antigen processing 
and spirochetal killing continue for some time after an- 
tibiotic treatment begins, and a positive response can 
thus more often be detected in convalescent-phase sam- 
ples. Although serologic testing may not be necessary in 
patients with classic erythema migrans (31), it is impor- 
tant to test both acute- and convalescent-phase serum 
samples if laboratory support of the diagnosis is needed. 

In our study, most patients received recommended 
14- to 30-day courses of doxycycline or amoxicillin and 
had prompt resolution of symptoms. Thirteen patients 
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Top. Bull’s-eye lesion, 7 cm in diameter, that had been present for 11 
days. Bottom. 9-cm lesion that had been present for 18 days and exhibits 
marked central clearing. 
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Figure 2. Predominantly homogeneous patterns in 
erythema migrans. 











—— 





Top. Lesion, 10 cm in diameter, that had been present for 7 days: it has 
slight vesiculation in the center. Middle. Homogeneous lesion, 11 cm in 
diameter, that had been present for 7 days; no target formation or central 
clearing is seen. Bottom. 7-cm lesion, present for 12 days, that has some 
degree of central erythema. 


(11%) had persistent fatigue or arthralgia for weeks after 
treatment. Similarly, in previous studies, oral antibiotic 
treatment of early Lyme disease was rapidly effective in 
more than 90% of patients (32-37); 5% to 10% of 
patients had arthralgias or fatigue for more than 1 
month after treatment, and objective late manifestations 
occurred in fewer than 5% (32-37). One patient still 
had myalgias at the conclusion of our study. Fatigue, 
myalgias, or neurocognitive symptoms that persist after 
treatment for Lyme disease are sometimes called post— 
Lyme disease syndrome (38). This syndrome does not 
seem to respond to antibiotic therapy (39). 

Two of our patients developed erythema migrans a 
second time, one during the fall of the same year and the 


Annals of Internal Medicine| Volume 136 * Number 6 


426| 19 March 2002 

















other during the next summer. Although we lack formal 
proof, we believe reinfection with the Lyme disease 
agent caused these second cases. Both patients re- 
sponded well to initial treatment and had no symptoms 
in the intervening period; the second cases of erythema 
migrans occurred at different sites, and the IgG response 
expanded rapidly, suggesting an anamnestic response. 
Reinfection has been reported previously, but not in the 
same or consecutive years (40, 41). Reinfection has not 
been documented in patients with late Lyme disease, 
particularly those with Lyme arthritis, who have an ex- 
panded antibody response to the spirochete. 

Our study has several limitations. First, because the 
primary purpose of data collection was testing vaccine 
safety and efficacy, clinical information was collected in 
a standard format by multiple investigators. Thus, some 
details of the clinical picture, such as the frequency of 
tick bite, were not readily available. Second, because the 
study sample was primed to report to the clinician- 
investigator as soon as possible symptoms of Lyme dis- 
ease appeared, this study gives a clinical picture only of 
early Lyme disease, often in the first days of symptoms. 
Since microbiological confirmation of early Lyme dis- 


Figure 3. Central vesiculation of erythema migrans. 














An area of intense vesiculation can be seen at the center of this 10-cm 
lesion, which had been present for 5 days. 
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Table 2. Antibiotic Treatment 











Antibiotic Patients Dosage (Cases) Median Duration 
of Treatment 
(Range) 
n(%) mg/d (n) 
Doxycycline 81 (70) 200 (78) 22 (8-43)* 
100 (2) 
300 (1) 
Amoxicillin 30 (26) 1500 (22) 30 (11-38) 
3000 (3) 
4000 (2) 
Other (3) 
Intravenous ceftriaxone 2 (2) 2000 (2) 22 
Amoxicillin and clavulanate 1 (1) 1500 (1) 43 
Cefuroxime axetil 1 (1) 1000 (1) 22 











* One patient was given amoxicillin after 8 days cf doxycycline. 


ease is primarily possible in patients with erythema mi- 
grans, this case series includes only patients with that 
manifestation. Finally, the study physicians followed 
recommended guidelines for Lyme disease treatment, 
but the type and duration of therapy were at the discre- 
tion of the treating physician. Thus, results of various 
regimens could not be compared. 

In summary, this study gives an overview of microbi- 
ologically confirmed erythema migrans as seen in a clinical 
trial in endemic areas in the northeastern and north-central 
United States. During the first days of infection, most pa- 
tients had homogeneous erythema, sometimes accompa- 
nied by nonspecific flu-like symptoms. Classic bull’s-eye 
rashes with central clearing were infrequent. By convales- 
cence, 2 to 4 weeks after antibiotic treatment, most patients 
were positive on Western blot for B. burgdorferi, usually of 
the IgM isotype. Signs and symptoms resolved promptly in 
most patients after standard 14- to 30-day courses of anti- 
biotics, and almost all patients were completely well by the 
end of the study. 
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Efficacy of Resident Training in Smoking Cessation: A Randomized, 
Controlled Trial of a Program Based on Application of Behavioral 
Theory and Practice with Standardized Patients 


Jacques Cornuz, MD, MPH; Jean-Paul Humair, MD, MPH; Laurence Seematter, MD; Rebecca Stoianov, RN; Guy van Melle, PhD; Hans 


Stalder, MD; and Alain Pécoud, MD 


Background: New educational programs must be developed to 
improve physicians’ skills and effectiveness in counseling patients 
about smoking cessation. 


Objective: To assess the efficacy of an educational program 
based on behavioral theory, active learning methods, and practice 
with standardized patients in helping patients abstain from smok- 
ing and changing physicians’ counseling practices. 


Design: Cluster randomized, controlled trial. 
Setting: Two general intemal medicine clinics in Switzerland. 


Participants: 35 residents and 251 consecutive smoking 
patients. 


Intervention: A training program administered over two half- 
days, during which physicians learned to provide counseling that 
matched smokers’ motivation to quit and practiced these skills 
with standardized patients acting as smokers at different stages of 
change. The control intervention was a didactic session on man- 
agement of dyslipidemia. 


Measurements: Self-reported abstinence from smoking at 1 
year of follow-up, which was validated by exhaled carbon mon- 


oxide testing at one clinic; score of overall quality of counseling 
based on use of 14 counseling strategies; patient willingness to 
quit; and daily cigarette consumption. 


Results: At 1 year of follow-up, abstinence from smoking was 
significantly higher in the intervention group than in the control 
group (13% vs. 5%; P = 0.005); this corresponded to a cluster- 
adjusted odds ratio of 2.8 (95% Cl, 1.4 to 5.5). Residents who 
received the study training provided better counseling than did 
those who received the control training (mean score, 4.0 vs. 2.7; 
P = 0.002). Smokers’ willingness to quit was also higher in the 
intervention group (94% vs. 80%; P = 0.007). A nonsignificant 
trend toward lower daily cigarette consumption in the intervention 
group was observed. 


Conclusion: A training program in smoking cessation adminis- 
tered to physicians that was based on behavioral theory and 
practice with standardized patients significantly increased the 
quality of physicians’ counseling, smokers’ motivation to quit, and 
rates of abstinence from smoking at 1 year. 


Ann Intern Med. 2002;136:429-437. www.annals.org 
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Me: advice and pharmacotherapy are effective 
interventions in clinical practice to help patients 
stop smoking (1, 2). Although primary care physicians 
can play a key role in promoting smoking cessation to 
their patients who smoke (3), they miss many opportu- 
nities to advise smokers (4-7), mainly because they lack 
skills in counseling about smoking cessation (8). Resi- 
dency training in ambulatory care is an ideal setting in 
which to learn the attitudes and skills of preventive 
medicine, including smoking cessation (9). 

Training programs in smoking cessation improve 
the frequency and quality of smoking cessation interven- 
tions administered by physicians (10-17). However, 
training improved rates of smoking cessation at 6 
months or | year in only two trials (17, 18) and had no 
significant effect on abstinence from smoking in most 
studies (10-16, 19). Most training programs mainly use 


didactic teaching rather than such potentially effective 
methods as active learning of practical skills (20, 21). A 
few training programs based on active learning methods 
effectively improve counseling skills, self-efficacy, and 
attitudes (22-25), but their effect on rates of smoking 
cessation remains unknown. Most programs did not 
consider smoking cessation as a process of change 
through successive stages that required counseling tai- 
lored to smokers’ motivation to quit (26, 27). Use of 
such a model improves physicians’ performance, but its 
effect on rates of smoking cessation at 1 year is unclear 
(11, 14, 19). New educational and conceptual ap- 
proaches to improve physicians’ skills and effectiveness 
in smoking cessation, particularly during residency 
training, should be developed (2, 28). 

We used active learning methods to train physicians 
in smoking cessation interventions based on counseling 


© 2002 American College of Physicians~American Society of Internal Medicine| 429 





ARTICLE Efficacy of Resident Training in Smoking Cessation 





Context _ 


Training programs for counseling about smoking cessation 
have seldom shown a significant effect on sustained to- 
bacco abstinence, possibly because most programs have 
used didactic teaching techniques. The effect of active 
learning methods on cessation rates is unknown. 


in the stages-of-change model and pharmacotherapy tech- 
niques. Counseling skills were practiced on standardized 
patients. The other half received no relevant training. One 
year later, patients of the trained residents showed a sig- 
nificantly higher smoking cessation rate than those of the 
untrained residents. 


Implications 





Training programs using active learning techniques in- 
oe the effectiveness of smoking cessation counseling. 








-The Editors 


that matched the patient’s stage of change and appropri- 
ate use of pharmacotherapy. We conducted a cluster, 
randomized, controlled trial among residents in ambu- 
latory care to assess the effectiveness of this training pro- 
gram on physicians’ practices and patients’ rate of smok- 
ing cessation. 


METHODS 
Design and Setting 

We conducted a cluster randomized, controlled trial 
in two general internal medicine clinics of the university 
hospitals of Lausanne and Geneva, Switzerland. Both 
sites are public service clinics that provide adult ambu- 
latory care in approximately 25 000 outpatient visits per 
year. Patients are assigned to residents who provide care 
at walk-in and follow-up visits. 

We randomly assigned all 35 residents at both clin- 
ics to an intervention group trained in smoking cessa- 
tion or a control group trained in management of dys- 
lipidemia. An independent research assistant perbormed 
computer randomization stratified by clinic and con- 
cealed the result of randomization until 2 weeks before 
the intervention, when we provided residents with prac- 
tical details about training sessions. The residents con- 
stitute the clusters; the unit of analysis is the patient. 

We based our sample size calculation on the differ- 
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ence in rates of abstinence from smoking at 1 year (the 
primary outcome) among patients attended by trained 
residents and among patients attended by control resi- 
dents. Using data from a previous local study and the 
literature (1, 11), we estimated that the 1-year cessation 
rate would be 4% in the control group and 15% in the 
intervention group. These estimates seemed realistic for 
our setting and relevant from clinical and public health 
perspectives. At an @ value of 5% or less and a power of 
80%, the required sample size was about 130 partici- 
pants per group. In the sample size evaluation, we did 
not account for a potential clustering effect because the 
clinic statistics and previous research (11) showed that 
physicians cared for similar numbers of patients per 
month (average of 60 to 80) and that the correlation of 
patients within physicians would be small. 


Participants 

The residents were 18 women and 17 men; their 
median age was 31 years. Thirty-two were never-smok- 
ers or former smokers, and 3 were current smokers. All 
residents were at the end of postgraduate training in 
general internal medicine or family medicine (median 
duration of training, 4 years). None of them had previ- 
ously received specific training in smoking cessation. 

We used several strategies to minimize a change in 
professional behavior induced by the study among the 
residents (Hawthorne effect). Residents were blinded to 
the aim of the trial and were informed only that a survey 
on cardiovascular risk factors and prevention would be 
conducted among clinic patients. To mask our interest 
in smoking cessation counseling, we did not inform the 
residents that patients would be interviewed on smoking 
cessation interventions. We announced only that a 
training program in clinical prevention that included 
sessions on smoking cessation and management of dys- 
lipidemia was being conducted. Residents who were first 
trained in smoking cessation attended the session on 
dyslipidemia 4 months later, and vice versa. The second 
session took place after the 3-month patient recruitment 
period had ended. To identify smokers and avoid reveal- 
ing group assignments, we interviewed all patients, re- 
gardless of their smoking status. Patients were also 
blinded to the aim of the study and group allocation of 
their physician. 

Figures 1 and 2 show the trial design and patient 
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recruitment. Eligible patients were 16 to 75 years of age, 
understood French, consulted one of the outpatient 
clinics for a follow-up or an emergency visit, and had 
smoked one or more cigarettes daily during the previous 
week. Full-time research assistants recruited patients, 
checked their eligibility criteria, and asked them for 
written informed consent to participate in a study about 
preventive care. Of the 2430 consecutive patients ap- 
proached, 1456 met the eligibility criteria; of these 1456 
patients, 1277 agreed to be interviewed after the visit. 
Research assistants interviewed 790 patients after the 
consultation; 487 patients left before the interview. The 
sex distribution and mean age of noninterviewed pa- 
tients did not differ from those of interviewed patients. 
Of the 790 interviewed patients, 251 (32%) were cur- 
rent regular cigarette smokers; these patients formed the 
final study sample. 

The study protocol was approved by the ethics com- 
mittees of both institutions. 


Intervention 


The smoking cessation training program for physicians 
was based on active learning of counseling skills and inter- 


Figure I. Flow of the study. 
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Figure 2. Patient recruitment. 
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ventions that match patients’ readiness to quit smoking 
(29, 30). After training, residents had to reach the follow- 
ing educational objectives: to systematically identify all pa- 
tients who smoke; to clearly advise all smokers to quit; to 
assess each smoker's readiness to quit; to use applied coun- 
seling strategies and offer a brochure that matched their 
readiness to quit; to propose an individual smoking cessa- 
tion program; to follow smokers in the short and long 
term; and to facilitate implementation of smoking cessation 
in routine practice. 

The strategies that residents used to counsel patients 
about smoking cessation differed according to the pa- 
tient’s stage of change. For patients in the precontem- 
plation stage (no intention to quit smoking in the next 6 
months), residents were taught to inform patients about 
and sensitize them to tobacco use and cessation by per- 
sonalizing the benefits of quitting and by challenging 
their beliefs. For smokers in the contemplation stage 
(intention to quit in the next 6 months but not within 
30 days), physicians learned motivational strategies to 
balance pros and cons of smoking and discuss barriers to 
cessation and their solutions. Residents learned how to 
assist patients who were ready to quit smoking by show- 
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ing support, setting a quit date, prescribing nicotine re- 
placement therapy with instructions for use, and sug- 
gesting behavioral hints to prevent relapse. 

The training program comprised two half-day ses- 
sions. The first session included an analysis of three vid- 
eotaped encounters with a smoking patient at successive 
stages of motivation, an interactive workshop w-th the- 
oretical input linked to clinical cases, and role-playing 
between participants that was based on scenarios of 
smokers at various stages. The second session involved 
encounters with four standardized patients (two women 
and two men, all former smokers) who were recruited 
from an academic program and portrayed smckers at 
different stages; some had cardiovascular risk factors or 
smoking-related diseases. Each resident received a refer- 
ence document that included algorithms for counseling 
and pharmacotherapy, a record sheet for smoking pa- 
tients (29), and stage-matched brochures for patients 
that were recently developed in conjunction with an 
expert system program for smoking cessation (31). 


Control Intervention 

To ensure equal contact conditions, we chosz a tra- 
ditional didactic training program on management of 
dyslipidemia as the control intervention. This half-day 
course taught residents about Swiss guidelines on screen- 
ing for and diagnosis and management of high blood 
levels of cholesterol (32). The program comprised an 
oral presentation of scientific evidence and several case 
studies in which participants applied the guidelines and 
interacted with the tutor. 


Data Collection 

Immediately after the medical visit, a research assis- 
tant interviewed patients by using a structured question- 
naire. The questionnaire included sections about socio- 
demographic data and various cardiovascular risk 
factors. The last section, which. was completed Ey cur- 
rent smokers, explored smoking history, motivation to 
quit, nicotine dependence, smoking intervention, and 
use of 14 specific smoking cessation strategies adminis- 
tered by the resident at the past three visits (Table 2). 
Experts in smoking cessation and primary care physi- 
cians assessed the strategies for accuracy and face valid- 
ity. Reliability was not specifically determined because 
these questions had been extensively used and accepted 
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for use in previous studies (11). The questionnaire was 
then pretested in 20 outpatients during a pilot phase. 
After the interview, research staff reviewed all medical 
records of enrolled patients to collect relevant clinical 
data. 

At 1 year, we mailed a questionnaire to assess pa- 
tients’ smoking behavior, 1-week point prevalence of 
abstinence, and use of cessation methods. We present 
self-reported abstinence from smoking because bio- 
chemical validation is not necessary for a low-intensity 
intervention (33). Nonetheless, we validated abstinence 
at one clinic by having a research assistant who was 
blinded to group allocation measure exhaled carbon 


i monoxide. The cut-off value was 10 parts per million, 


which is the recommended level to assess 24-hour absti- 
nence from smoking. 

On a questionnaire administered at baseline and 3 
months after training, residents rated on a 10-point scale 
their self-confidence and self-perceived effectiveness in 
preventive medicine and smoking cessation. 


Statistical Analysis 
To compare baseline characteristics of patients and 


. physicians’ practices between groups, we used the chi- 


square or Fisher exact test for categorical data and the 
t-test or Wilcoxon rank-sum test for continuous data. 
To assess the overall quality of smoking cessation inter- 
ventions, we devised a scoring system that ranged from 0 
to 14, representing the total number of strategies used: 

For abstinence from smoking, we performed an 
intention-to-treat analysis in which we considered 
smokers lost at 1 year of follow-up to be continuing 
smokers. Because different numbers of patients were re- 
cruited from the pool of each resident, confounding by 
other factors and clustering within practices could influ- 
ence outcome variables and violate the assumption of 
independence. To measure the effect of training on the 
primary (abstinence from smoking at 1 year) and sec- 
ondary (counseling score, willingness to quit, and daily 
cigarette consumption) outcomes, we performed a logis- 
tic regression with a generalized estimating equation to 
stratify by clinic and adjust for clustering on residents 
(34). This approach was used because the intervention 
was randomly allocated not directly to individual smok- 
ers but rather to groups of individuals or clusters (34); as 
a result, individuals within a cluster (that is, a physi- 
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cian’s practice) may be more like each other than are 
individuals between clusters. The extent of such reduc- 
tion in independence is expressed by the design effect. 
Because the correlations between observations were es- 
sentially equal, we used a compound symmetric covari- 
ance structure. We report the estimates of abstinence 
rates for the intervention and control groups and the P 
value calculated from the generalized estimating equa- 
tion model. 

Because abstinence was validated in a subsample of 
study participants, we used simulation to perform sen- 
sitivity analysis of the likelihood of smoking cessation. 
The simulation allowed us to evaluate the joint effect of 
false reporting and clustering on physicians. Ten thou- 
sand repetitions were performed in which the number of 
false reports was randomly generated among the 9 pa- 
tients who quit smoking but whose abstinence was not 
validated (3 of 7 patients in the control group and 6 of 
15 patients in the intervention group). The odds ratio of 
success in the intervention group versus the control 
group was obtained for each simulated sample by using 
the same analysis as that done on the actual data (that is, 
adjusted for clustering and stratified by clinic). The un- 
derlying rate of false reports was set at 10% in accor- 
dance with the literature (33) and was assumed to be 
independent of the physicians’ group allocation. None 
of the 13 tested self-reports of smoking cessation were 
found to be false. 

Statistical analyses were performed by using Stata 
statistical software (Stata Corp., College Station, Texas). 


RESULTS 
Resident Characteristics 

At baseline, sociodemographic characteristics, pro- 
fessional achievements, health habits, and self-perceived 
effectiveness in smoking cessation counseling were sim- 
ilar berween intervention and control residents. 


Patient Characteristics 

Baseline characteristics of patients in the interven- 
tion and control groups were similar in terms of age; sex; 
education level; type of medical visit; prevalence of car- 
diovascular risk factors; self-perceived health status; and 
smoking history, attitudes, and behavior (Table 1). Pa- 
tients who remained in the cohort and those who 
dropped out after 1 year of follow-up were similar in 
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Table 1. Patient Characteristics at Baseline 











Characteristic Intervention Control P Value 
| Group Group 
(n = 115) (n = 136) 
| Mean age = SD, y 351214 369215 >02 
| Men, % 63 57 >0.2 
Attended follow-up visit, % 41 44 >0.2 
Higher education, %* 18 18 >0.2 
Daily consumption of =2 alcoholic 
drinks, % 9 13 >0.2 
| Hypertension, %t 9 7 >0.2 
| Diabetes, % 4 2 20.2 
Dyslipidemia, %t 8 4 >0.2 
Perceived good health, % 69 68 >0.2 
Sedentary lifestyle, % + 19 22 >0.2 
Mean daily cigarette consumption 
* SD,n 20 + 12 20211 >Q.2 
Mean duration of smoking + SD, y 164 13 18:413 0.2 
Mean age at smoking initiation 
2 SD, y 18+6 18:5 0.2 
Previous attempts at smoking 
cessation, % 70 68 >0.2 
Time to first cigarette after waking 
up, % >0.2 
<5 min 18 17 
5-30 min 20 25 
>30 min 62 58 
Stage of change, % >0.2 
Precontemplation 84 87 
Contemplation 11 6 
Preparation 5 7 


Ls 





* University degree or equivalent. 
+ Diagnoses reported in the medical chart. 
+ Defined as less than one 20-minute session of sports activity per week, 


terms of mean age (37 vs. 35 years; P > 0.2), propor- 
tion of men (57% vs. 64%; P> 0.2) and receipt of 
higher education (18% vs. 18%; P > 0.2). 


Physician Counseling Practices 

Table 2 shows the short-term effect of the training 
program on the frequency and content of smoking ces- 
sation counseling performed by residents. According to 
smokers’ self-reports, trained residents used all counsel- 
ing strategies more often than did control residents. In 
particular, they used the following strategies significantly 
more often: assessing motivation to quit (29% vs. 19%), 
offering help to quit (23% vs. 7%), discussing benefits 
of (21% vs. 12%) and obstacles to (16% vs. 6%) cessa- 
tion, giving a brochure (14% vs. 1%), discussing strate- 
gies to prevent relapse (15% vs. 6%), and setting a quit 
date (8% vs. 2%). Training improved the overall quality 
of smoking cessation counseling, as evidenced by a 
higher mean score in the intervention group than in the 


control group (4.0 vs. 2.7; P = 0.002). Among smokers 
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in the precontemplation stage, the quality of interven- 
tions also improved (mean score, 3.7 for trained resi- 
dents and 2.6 for controls; P = 0.006). Because the de- 
sign effect for all of the above results ranged from 0.9 to 
1.5, the intracluster correlations were low. 

Compared with control residents, trained residents ex- 
pressed higher self-confidence (7.7 vs. 5.2; P = 0.002) and 
self-perceived effectiveness in smoking cessation counseling 


(6.8 vs. 5.4; P = 0.09) 3 months after training. 


Smoking Cessation and Behavior among Patients 

At 1 year of follow-up, 1-week smoking abstinence 
was significantly higher in the intervention group than 
in the control group (15 of 115 patients [13%; 95% CI, 
7% to 21%] vs. 7 of 136 patients [5%; CI, 1% to 9%}; 
? = 0.005); these values correspond to a cluster- 
adjusted odds ratio of 2.8 (CI, 1.4 to 5.5) and a design 
effect of 0.89. The 8—percentage point difference be- 
tween groups means that a trained resident needs to 
counsel 13 smokers to achieve 1 additional former 


Table 2. Short-Term Effect of Training in Smoking 
Cessation on Physicians’ Practices* 








Smoking Cessation Strategy Patients in Patients in P Value 
Used in Physician's Intervention Control 
Intervention Group Group 
(n = 115) (n = 136) 
% 

Ask whether the patient smokes 87 78 0.13 
Ask about daily cigarette 

consumption 82 71 0.08 
Ask about the time of the first 

cigarette of the day 18 11 0.15 
Ask whether the patient intends 

to stop smoking 29 19 0.05 
Advise to stop smoking 39 29 0.12 
Discuss the health risks of 

smoking 36 28 0.16 
Discuss the benefits of quitting 21 12 0.05 
Discuss patient's barriers to 

smoking cessation 16 6 0.01 
Propose to help the patient quit 

smoking 23 7 0.003 
Propose setting a quit date 8 2 0.02 
Give practical advice on 

stopping smoking and 

preventing relapse 15 6 0.01 
Give self-help materials 14 1 <0.001 
Propose another appointment 

to discuss smoking cessation 7 3 0.15 
Propose attending a smoking 

cessation program 6 3 >0.2 








* The mean overall counseling score + SD was 4.0 + 0.3 in the mtervention 
group and 2.7 + 0.2 in the control group (P = 0.001). 
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smoker. Furthermore, in the intervention group, the 
proportion of smokers who were willing to quit was 
higher (94% [CI, 89% to 99%] vs. 80% [CI, 70% to 
89%]; P= 0.007) and daily cigarette consumption 
tended to be lower (16.5 vs. 20.0; P = 0.09). The in- 
tervention and control groups did not significantly differ 
in the proportion of smokers in the precontemplation 
stage (84% vs. 82%; P> 0.2) or the proportion of 
smokers who moved one stage forward (13% vs. 14%, 
P > 0.2). The sex of the resident did not influence pa- 
tients’ cessation rates. 

Eighty-five percent and 86% of patients in the in- 
tervention and control groups, respectively, who 
stopped smoking reported stopping abruptly. In both 
groups, the main reason for quitting was health concerns 
(68% and 65%: P > 0.2). 

The sensitivity analysis of smoking abstinence per- 
formed by simulation of a 10% rate of false reporting 
produced only 14 runs (0.14%) in which the odds ratio 
was significantly less than 1.0 (upper bound of CI < 
1.0). The effect of potential false reports was clearly 
weak, and we can safely state that the adjusted odds ratio 
describing the effect of training on smoking abstinence 
is significantly larger than 1.0. 


DISCUSSION 

Our study shows that a physician training program 
in smoking cessation that was based on behavioral the- 
ory and active learning of counseling skills with stan- 
dardized patients improved the frequency and quality of 
physician counseling and increased the l-year rate of 
abstinence of smoking among outpatients. Both effects 
were clinically and statistically significant despite the 
high proportion of smokers who were not motivated to 
quit. 

Another study showed that training physicians in 
smoking interventions increases the rate of smoking ces- 
sation among patients at 1 year (18). However, the in- 
tervention in that study was not specifically based on the 
stages-of-change model. Use of similar teaching meth- 
ods and written material may account for the significant 
effect found in both studies. 

Three reasons may explain why training was effec- 
tive in our trial and not in most previous studies (10— 
16, 19). Participants spent more than 50% of the pro- 
gram in active learning methods, which are effective for 
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medical education in general (21) and smoking cessation 
in particular (22-25). Other programs did not use such 
methods; they mainly emphasized didactic teaching, 
which has little influence on patient outcomes (21). The 
duration of our program was longer (8 hours) than other 
interventions (4 hours or less). Higher intensity of train- 
ing may be needed to increase its efficacy, particularly 
for an intervention that is not adequately taught during 
undergraduate or postgraduate education (35, 36). Fi- 
nally, we based our training program on one behavioral 
theory, the stages-of-change model, that enables physi- 
cians to tailor their intervention to each smoker’s readi- 
ness to quit (26, 27, 37). In most trials, physicians’ 
interventions had the same content (the four A’s) re- 
gardless of patients’ readiness to quit (12, 13, 15-18). 
Use of the stages-of-change model may help physicians 
to understand the process of smoking cessation and to 
structure their interventions. 

The low frequency of a set quit date reflects the high 
proportion of smokers who were not ready to quit. Our 
findings show that an approach based on stages of 
change (26-28) is helpful in clinical practice, although 
it did not enhance smokers’ progression to stages with a 
higher readiness to quit. Likewise, other investigators 
who used different measurements found a trend but no 
clear positive shifts in stage of change among patients 
cared for trained physicians (14, 19). The questions used 
to categorize stages of change in smokers may not be 
sensitive enough to show progression through the stages 
in the trials conducted and settings used to date. 

Our study has several strengths. The statistical ap- 
proach was conservative; we used an intention-to-treat 
analysis, and the cluster analysis ensured that the effect 
of training was not related to specific residents. We 
trained the control residents in the smoking cessation 
intervention after the enrollment period, while study 
residents were in the follow-up period. Training control 
residents might have increased the frequency with which 
smoking interventions were administered to their pa- 
tients and improved the quality of those interventions. 
This effect might create bias toward the null hypothesis 
and eventually underestimate the effectiveness of train- 
ing. The research staff that collected data were blinded 
to the group allocation of residents and their patient 
assignments. Blinding of patients to the received inter- 
vention was crucial because self-reported counseling and 
smoking behavior are subjective outcomes (38). Finally. 
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the proportion of smokers (32%) in the study sample is 
similar to that in the Swiss population (39), which sug- 
gests that our sample is fairly representative of patients 
attending Swiss primary care physicians. 

Our study also has limitations. We validated absti- 
nence at only one center because biochemical measures 
are expensive and difficult to implement in low-intensity 
interventions. However, biochemical validation may be 
unnecessary for trials of brief interventions with self- 
reports obtained by impersonal interviews (33, 40). 
Rates of false reports of abstinence are low because the 
pressure to give desirable answers is minimal (33). Fur- 
thermore, the low level of tobacco control in Switzer- 
land (41) minimizes the social desirability bias. The re- 
assuring results of sensitivity analysis, the conservative 
intention-to-treat approach, and the improvement of 
residents’ practice in the intervention group make it un- 
likely that incomplete biochemical validation of absti- 
nence influenced the effects of training. A Hawthorne 
effect may have occurred (42), but we minimized its 
likelihood by blinding residents and patients to the goal 
of the study. The response rate to the 1-year follow-up 
questionnaire (71%) was similar to that found in other 
studies (14, 16, 23, 43, 44). Long-term retention of 
skills in residents could not be assessed because within 
the 12 months after the intervention, most residents had 
left our institutions to open a private practice or to con- 
tinue postgraduate training elsewhere. Other clinic staff 
(such as nurses, allied health professionals, and admin- 
istrators) are unlikely to influence our results because 
they were neither taught nor involved in smoking cessa- 
tion activities and health care delivery in both clinics 
relies essentially on physicians. Finally, organizational 
strategies, such as chart reminders, should reinforce the 
effect of training because they increase rates of perfor- 
mance of interventions by physicians and cessation of 
smoking among patients (10, 45). 

Our results have important implications for medical 
education, clinical care, and public health. The U.S. 
Clinical Practice Guidelines (2) call for making research 
on effective elements of successful training programs a 
high priority. Our study shows that interactive learning 
methods, such as role-playing and practice with stan- 
dardized patients, are effective and confirms that resi- 
dency is a good time to train physicians in preventive 
care so that they can apply this knowledge later in their 
career (46—49). Finally, our results show that a positive 
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effect on clinical outcome is mediated by improvement 
in processes of care (50). 
We conclude that a physician training pregram in 
ney h 5 
smoking cessation based on active learning of counseling 
skills with standardized patients is effective. 
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J-Shaped Relationship between Blood Pressure and Mortality in 
Hypertensive Patients: New Insights from a Meta-Analysis of 


Individual-Patient Data 


Florent Boutitie, MSc; Francois Gueyffier, MD; Stuart Pocock, PhD; Robert Fagard, MD; and Jean Pierre Boissel, MD, for the INDANA Project 


Steering Committee 


Background: Population-based longitudinal studies of hyperten- 
sion have usually shown a continuous and positive relationship 
between blood pressure and mortality. However, several studies in 
hypertensive patients receiving treatment have described this re- 
lationship as J-shaped, with an increased risk for events in pa- 
tients with low blood pressure. 


Objective: To assess the evidence for a J-shaped relationship 
between blood pressure and mortality and its relation to treat- 
ment. 


Design: Meta-analysis of individual-patient data. 


Setting: Seven randomized clinical trials from the INDANA (IN- 
dividual Data ANalysis of Antihypertensive intervention) database. 


Patients: 40 233 persons with hypertension (mean follow-up, 3.9 
years). 


Intervention: Primarily B-blockers or thiazide diuretics versus 
placebo or no treatment. 


Measurements: Diastolic and systolic blood pressure and num- 


ber of cardiovascular, noncardiovascular, and all-cause deaths in 
yearly periods of follow-up. 


Results: The analysis included data on 1655 deaths (56% car- 
diovascular). A J-shaped relationship between diastolic blood 
pressure and risk for death was observed for total and cardiovas- 
cular mortality in treated patients (nadir, 84 and 80 mm Hg, 
respectively) and untreated patients (nadir, 90 and 85 mm Hg, 
respectively). For noncardiovascular deaths, the relationship was 
J-shaped in the treated group (nadir, 84 mm Hg) and negative in 
the control group. Similar results were observed for systolic blood 
pressure. The presence of patients with wide pulse pressure did 
not explain these findings. 


Conclusions: The increased risk for events observed in patients 
with low blood pressure was not related to antihypertensive treat- 
ment and was not specific to blood pressure-related events. Poor 
health conditions leading to low blood pressure and an increased 
risk for death probably explain the J-shaped curve. 
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he benefit of antihypertensive treatments in reduc- 

ing the risk for cardiovascular events in persons with 
high blood pressure has been well established (1-3). De- 
spite this evidence, epidemiologic studies have shown 
that after adjustment for other risk factors, treated hy- 
pertensive patients with normalized blood pressure are 
still at higher risk for cardiovascular diseases than nor- 
motensive persons (4). Moreover, in clinical trials the 
observed risk reduction for coronary events has been 
smaller than could be expected from the log-linear rela- 
tionship between blood pressure and risk according to 
epidemiologic data (5). Clinical trials have reported a 5- 
to 6-mm Hg difference between the diastolic blood 
pressures of treatment and control groups; the risk re- 
duction of 14% (95% CI, 4% to 22%) for coronary 
events contrasts with the 20% to 25% reduction noted 
in epidemiologic reports. These discrepancies may be 
related to the existence of a J-shaped relationship be- 
tween blood pressure and risk, in which treated patients 


438| © 2002 American College of Physicians-American Society of Internal Medicine 


with low blood pressure are at increased risk for coro- 
nary events. 

The reports of a J-shaped relationship have come 
from longitudinal cohort studies of treated hypertensive 
patients (6—10) or clinical trial data on antihypertensive 
treatment groups and, in some trials, control groups 
(11-13). Interpretation of such results has varied. Some 
researchers have believed that overtreatment with blood 
pressure-reducing drugs may compromise coronary 
blood flow, especially in hypertensive patients with a 
history of myocardial infarction (14), while others have 
considered that the increased risk in patients with low 
blood pressure is independent of treatment and may be 
attributed to confounding factors related to deteriorat- 
ing heath (12, 15, 16) or pulse pressure (17). 

The INDANA (INdividual Data ANalysis of Anti- 
hypertensive intervention trials) project is a meta-analy- 
sis of individual-patient data collected from randomized 
clinical trials of antihypertensive medication versus pla- 





cebo or no intervention, with follow-up for cardiovascu- 
lar events and deaths (18). INDANA offers the oppor- 
tunity to further explore che J-shaped curve. Specifically, 
this database allows assessment of the evolution of risk 
according to achieved blood pressure separately for 
treated and untreated patients who in all other aspects 
are similar because of the randomization process. 


METHODS 
Study Sample 

Data from five randomized clinical trials in elderly 
patients (Coope and Warrender [13]; European Work- 
ing Party on High Blood Pressure in Elderly patients 
[EWPHE] [19], Medical Research Council trial in older 
adults [MRC2] [20], Systolic Hypertension in the El- 
derly Program [SHEP] [21], and Swedish Trial in Old 
Patients [STOP] [22]) and two trials in middle-aged 
patients (Hypertension Detection and Follow-up Pro- 
gram [HDFP] [23] and Medical Research Council trial 
in mild hypertension [MRC1] [24]) were pooled in a 
common file with information on baseline patient char- 
acteristics, blood pressure measurements over time, and 
occurrence of major clinical events. 

For this analysis, we did not use the data from three 
other trials available at the INDANA coordinating cen- 
ter. First, the Multiple Risk Factor Intervention Trial 
(MRFIT) (25) could not directly relate a change in car- 
diovascular risk to a change in blood pressure because 
this study assessed the effects of cholesterol and smoking 
reduction in addition te that of blood pressure reduc- 
tion, Next, we excluded the Australian National Blood 
Pressure Study (ANBPS) data (26) because of the risk 
for informative censoring (the end point was a com- 
bined criteria that included several soft events directly 
related to hypertension). Finally, the Veterans Adminis- 
tration—National Heart, Lung, and Blood Institute fea- 
sibility trial (VA-NHLBI) (27) had not been pooled in 
the database at the time of analysis but would have con- 
tributed only marginally to the overall results because 
few events were observed. 


Blood Pressure Data 

We did not include blood pressure at study entry in 
the analysis because these values were heavily condi- 
tioned by the trial-specific selection criteria for blood 
pressure. At least one blood pressure measurement per 
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Context 


Lowering blood pressure in hypertensive patients de- 
creases the risk for cardiovascular events. However, clinical 
trials show a discrepancy between observed and expected 
risk reduction, possibly because of a J-shaped relationship 
between blood pressure and risk reduction. 


The authors analyzed individual-patient data from seven 
randomized clinical trials of both treated and untreated 
hypertensive patients. All-cause death rates were higher 
among patients with high diastolic pressure and those with 
low diastolic pressure. Low diastolic pressure was associ- 
ated with an increased death rate, even among untreated 


| patients. 


Implications 


Excessive antihypertensive treatment may increase the 
death rate. Poor health may also cause low blood pressure 
and increase the risk for death. 





-The Editors 


each year of follow-up was available. For trials that ob- 
tained several measurements per year, we used in our 
analysis the measurement obtained closest to the annual 
visit. Because systolic blood pressure in HDFP was mea- 
sured only after 5 years of follow-up, this trial was not 
included in statistical analyses involving systolic blood 
pressure or pulse pressure. 


Clinical Events and Follow-up 

After study entry (baseline), the trials in the data- 
base monitored patients for occurrence of myocardial 
infarction, stroke, and death during a mean follow-up 
period ranging from 2.2 years in STOP to 5.8 years in 
MRC2. To make our results more robust, we focus on 
fatal events (classified as cardiovascular or noncardiovas- 
cular death). We did not analyze nonfatal events because 
they were monitored and reported less consistently than 
fatal events (for example, HDFP did not note the time 
to occurrence of strokes and EWPHE did not record 
nonfatal events after the occurrence of a nonfatal end 
point). In the analysis, follow-up for mortality started 1 
year after randomization. For each subsequent yearly pe- 
riod, the risk for death was assessed according to the 
systolic and diastolic blood pressures obtained closest to 
the beginning of the year. 
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Table 1. Patlent Events In Each Study Recorded during Follow-up between 1 Year after Study Inclusion and End of 
Study Follow-up* 










Study (Reference) 











Follow-up Deaths 
n y % n 
Coope and Warrender (13) 859 3.6 69.0 30.1 103 69 
EWPHE (19) 732 4.2 715 29.5 128 71 
HDFP (23) 10 819 3.9 50.7 53.9 375 215 
MRC1 (24) 17 307 4.0 52.1 52.1 338 195 
MRC2 (20) 4334 48 70.3 41.4 387 218 
SHEP (21) 4678 3.4 71.6 43.1 275 131 
STOP (22) 1504 13 75.6 36.7 49 27 


All studies 


* EWPHE = European Working Party on High Blood Pressure in Elderly patients; HDFP = Hypertension Detection and Follow-u 
Council trial in mild hypertension; MRC2 = Medical Research Council trial in older adults; SHEP = Systolic Hypertension in the Elderly Program; STOP = Swedish Trial 
in Old Patients. 


Program; MRC1 = Medical Research 


Statistical Analysis that an increase in risk with lower blood pressure was 
As a first descriptive approach, we estimated the ad- not a result of constraints of the quadratic model, we 
justed death rates by treatment group in successive cat- fitted blood pressure measurements at the left and right 


egories of ongoing diastolic blood pressure (S65, 66 to of the nadir with two independent curvilinear relation- 
75, 76 to 85, 86 to 95, 96 to 105, 2106 mm Hg) and ships, as proposed by Goetghebeur and Pocock (31). 
systolic blood pressure (=120, 121 to 130, 131 to 140, We repeated such modeling by using increasing nadir 
141 to 150, 151 to 160, 161 to 170, 171 to 180, =181 values (at intervals of 2 mm Hg for diastolic blood pres- 
mm Hg) while controlling for any confounding effect of sure and 5 mm Hg for systolic blood pressure) and de- 


age, sex, study, and year of blood pressure measurement termined the optimum nadir by the model with the best 
since study entry (28). For all patients, each successive goodness of fit. 
l-year period of follow-up was used to relate the blood We performed all statistical analyses by using the 


pressure level at the beginning of that period to the risk SAS software package for Windows, version 6.12 (SAS 
for death during that period. This method allowed us to Institute, Inc., Cary, North Carolina). 

consider the influence of blood pressure on risk as it 
evolved over time. We used a Poisson linear regression 
model to relate the risk for dying (on a log scale) to the 
set of covariates (29). In addition to blood pressure, age, 
and time since entry (with each updated at every peri- 
od), the other covariates were sex, history of medical 
events (myocardial infarction, stroke, and diabetes) be- 
fore study entry, and smoking habits. Occurrence of RESULTS 

nonfatal myocardial infarctions during follow-up was a Of the 40 777 patients randomly assigned to active 
further time-dependent covariate. To determine treatment or control groups in the seven trials, we ana- 
whether the relationship between blood pressure and lyzed data on the 40 233 total patients alive at 1 year 
risk was J-shaped, we fitted a model with both a linear after study entry (Table 1). The mean follow-up was 3.9 
and a quadratic (squared) term for blood pressure. This years. Among the patients in our analysis, 48.9% (1 = 
model assumes a curved relationship, with the risk for 19 692) were men and 27.7% (n = 11 107) were cur- 
death decreasing to a minimum value with decreasing rent smokers; 1312 patients (3.3%) had a history of 
blood pressure before eventually increasing. Next, we myocardial infarction, 464 (1.1%) had a history of 
estimated the minimum (nadir) and associated confi- stroke, and 1420 (3.5%) had a history of diabetes mel- 
dence interval from the coefficients of the linear and litus. We could not include data on 31 995 1-year peri- 
quadratic terms and their variance (30). Finally, to verify ods of follow-up (18.7%) in assessing a possible relation 


Role of the Funding Source 2 

The funding source had no role in the collection, 
analysis, and interpretation of the data or in the decision 
to submit the paper for publication. 
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between fatal events and diastolic blood pressure because 
of missing blood pressure measurements. Overall, our 
analysis comprised data on 1655 deaths (56% of which 
were caused by cardiovascular events) during 126 908 
total patient-years of follow-up. 

One year after study entry, mean diastolic blood 
pressure in each trial was significantly lower in the active 
treatment group than in the control group; the mean 
l-year difference in diastolic blood pressure between 
treatment groups ranged from 4.3 mm Hg in SHEP to 
9.3 mm Hg in STOP (Table 2). During the subsequent 
years of follow-up, the diastolic blood pressure decreased 
slightly (mean, 0.5 mm Hg/y), but the difference be- 
tween the active treatment and control groups remained. 

As a first descriptive analysis, we plotted successive 
categories of diastolic and systolic blood pressure 
(Figures 1 and 2) for the total death rates in all seven 
trials combined, with adjustment for age, sex, and time 
(in years) since study inclusion. In the active treatment 
and control groups, both ends of the diastolic blood 
pressure distribution had higher rates of all-cause mor- 
tality. Among control patients, the overall death rate was 
lowest in patients whose achieved diastolic blood pres- 
sure was 86 to 95 mm Hg; in patients receiving active 
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treatment, the lowest rate occurred in the 76- to 
85-mm Hg category. Similar trends were observed sep- 
arately for cardiovascular and noncardiovascular deaths. 
Especially noteworthy is the sharp increase observed in 
the noncardiovascular deaths at low levels of diastolic 
blood pressure in untreated patients (Figure 1). As 
shown in Figure 2, we found similar results for systolic 
blood pressure. 

When we fitted a continuous quadratic model to 
the data, we observed strong evidence of a curvilinear 
relationship or a negative linear relationship between di- 
astolic blood pressure and risk for all outcomes in active 
treatment and control patients (Table 3). We estimated 
the diastolic blood pressure corresponding to the lowest 
risk for death; we found this value to be lower for car- 
diovascular deaths compared with noncardiovascular 
deaths and consistently lower in the active treatment 
group compared with the control group. 

By modeling the data to the left and right of the 
nadir with two independent quadratic functions, we 
found that the risk for total, cardiovascular, and noncar- 
diovascular deaths in active treatment and control pa- 
tients increased as diastolic blood pressure decreased. A 
curvilinear relationship was also shown between systolic 


Table 2. Blood Pressure 1 Year after Study Inclusion in Active Treatment and Control Groups* 








Diastolic Blood Pressure 


Systolic Blood Pressure 











Study (Reference) Patients 
n SSS 

Coope and Warrender (13) 

Control group 439 94.2 + 13.8 

Active treatment group 406 87.1 + 10.8 
EWPHE (19) 

Control group 348 96.3 + 12.2 

Active treatment group 348 87.7 + 9.8 
HDFP (23) 

Control group 4883 94.0 + 12.6 

Active treatment group 5047 87.62 11.0 
MRC1 (24) 

Control group 8273 91.9292 

Active treatment group 8244 86.9 + 8.6 
MRC2 (20) 

Control group 2098 86.5 + 11.8 

Active treatment group 2044 79.2 +11.9 
SHEP (21) 

Control group 2053 74.0 + 10.4 

Active treatment group 2152 69.7 + 9.3 
STOP (22) 

Control group 719 97.14 9.0 

Active treatment group 732 87.8 + 8.5 





maaa mm Hg 

188.0 + 23.7 125.5 + 14.6 
173.1 + 20.6 115:7 £119 
173:3 223.9 122.0 + 14.5 
152.5 + 18.5 109.3 + 10.8 
NA NA 

NA NA 

148.4 = 17.6 110.7 + 10.7 
782165 103.9 + 10.0 
169.9 + 17.2 414.3 211.6 
153:9 £177 1404.1 = 1414.1 
156.5 + 17.2 101.5 + 10.5 
142.6 + 15.7 94.0 29.2 
188.8 + 19.0 127.6 £ 10.0 
167.6 + 19.4 1144+ 10.1 





* Values with the plus/minus sign are the mean + SD. EWPHE = European Working Party on High Blood Pressure in Elderly patients; HDFP = Hypertension Detection 


and Follow-up Program; MRC1 = Medical Research Council tr 





in mild hypertension: MRC2 = Medical Research Council trial in older adults; NA = not available at I 


year; SHEP = Systolic Hypertension in the Elderly Program; STOP = Swedish Trial in Old Patients. 


t Calculated as ({2 X diastolic blood pressure} + systolic blood pressure)/3. 
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Figure 1. Age- and sex-adjusted rates of events In six categories of achleved diastolic blood pressure and predicted 
continuous relationship in active treatment and control groups. 
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Event rates (squares) and 95% Cls (bars) are shown for the following categories of achieved diastolic blood pressure: S65, 66-75, 76-85, 86-95, 
96-105, and =106 mm Hg. The number of events is shown below each bar. 
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Figure 2. Age- and sex-adjusted rates of events in eight categories of achieved systolic blood pressure and predicted 
continuous relationship in active treatment and control groups. 
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Event rates (squares) and 95% Cls (bars) are shown for the following categories of achieved systolic blood pressure: S120, 121~130, 131-140, 141-150, 
151-160, 161-170, 171-180, =181 mm Hg. The number of events is shown below each bar. 
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blood pressure and total mortality (for active treatment 
and control patients), cardiovascular mortality @or con- 
trol patients only), and noncardiovascular mortality (for 
active treatment patients). For noncardiovascular mor- 
tality, untreated patients showed a strong negative rela- 
tionship. The double-quadratic model generally con- 
firmed these results. As with diastolic blood pressure, the 
systolic blood pressures corresponding to the minimum 
risk were always lower in treated patients than im control 
patients. 

When we repeated the analysis after censoring the 
follow-up periods subsequent to the occurrence of a 
nonfatal myocardial infarction, the results remained vir- 
tually unchanged. We calculated the following nadirs for 
the active treatment group: for total mortality, 83 mm 
Hg (CI, 74 to 91 mm Hg); for cardiovascular mertality, 
78 mm Hg (CI, 63 to 87 mm Hg); and for noncardio- 
vascular mortality, 90 mm Hg (CI, 77 to 125 mm Hg). 
In the control group, the nadir for total mortality was 
93 mm Hg (CI, 87 to 102 mm Hg), and the nadir for 
cardiovascular mortality was 82 mm Hg (67 to 90 mm 
Hg); for noncardiovascular mortality, the relationship 
was strongly negative, as observed on all the data. 

To assess whether results were sensitive to the level 
of the baseline diastolic blood pressure, we performed 
two subgroup analyses for total mortality: 1) in patients 
whose diastolic blood pressure at study entry was less 
than 90 mm Hg (median, 80 mm Hg) and 2) in pa- 
tients with baseline diastolic blood pressure of %0 mm 
Hg or higher (median, 99). As shown in Table 4, the 
treated and control patients in these two groups had 
higher death rates at lower achieved diastolic blood pres- 
sures. The upturn to the left, as fitted by a curvilinear 


model, on the blood pressure data at the left side of the 
minimum point was in all cases statistically significant. 

To control for the fact that higher pulse pressure 
levels in the lower categories of diastolic blood pressure 
may in itself explain the J-shaped curve, we fitted the 
model with pulse pressure as an additional covariable 
(using seven categories that ranged from <40 mm Hg 
to 290 mm Hg). In both the active treatment and con- 
trol groups, the association between higher risk and de- 
creasing diastolic blood pressure remained statistically 
significant (P = 0.005 and P = 0.001, respectively). 

To verify whether patient characteristics could in- 
fluence the results, we alternately stratified our data ac- 
cording to age at study entry (<70 years or =70 years), 
ongoing pulse pressure (<70 mm Hg or =70 mm Hg), 
and systolic blood pressure (<160 mm Hg or =160 
mm Hg) and fitted the double quadratic model on total 
mortality. We found statistical evidence of an increased 
risk for death with lower achieved diastolic blood pres- 
sure in all strata, except in control patients with high 
systolic blood pressure (2160 mm Hg), in treated pa- 
tients with high pulse pressure (=70 mm Hg), and in 
treated patients age 70 years or older. 

The number of patients with a history of myocardial 
infarction or diabetes mellitus at baseline was insuff- 
cient to provide interpretable results in these two sub- 
groups; exclusion of these patients did not modify the 
overall results. 


Discussion 
A plethora of reports have described the shape of the 
relationship between blood pressure and risk. Some re- 


Table 3. Nadir Estimates and Statistical Evidence of a Quadratic Relationship between Last-Obtained Blood Pressure 


and Risk for Death* 











* Adjusted for age, sex, smoking status; history of diabetes, stroke, and 
t Data not shown because the values provide no evidence of a J-shaped 
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Blood Pressure Total Mortality 
Nadir Blood P Value 
Pressure (95% Cl) 
mm Hg 
Diastolic blood pressure 
Control group 94 (87-102) 0.007 
Active treatment group 84 (76-91) 0.007 
Systolic blood pressure 
Control group 169 (157-181) 0.007 
Active treatment group 156 (145-166) 0.007% 


Cardiovascular Mortality Noncardiovascular Mortality 


P Value Nadir Blood P Value 


Nadir Blood 
Pressure (95% CI) Pressure (95% Cl) 
mm Hg mm Hg 
84 (72-91) 0.001 -t 
80 (67~89) 0.001 89 (77-114) 0.014 
156 (132-168) 0.001 -~t 
164 (154-177) 0.001 





yocardial infarction; and coronary events during follow-up. 
slationship. 
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Table 4. Risk for Total Mortality in Six Categories of Achieved Diastolic Blood Pressure, according to Diastolic Blood 


Pressure at Study Entry and Treatment Group 





Baseline Diastolic Blood 


Risk for Total Mortality (95% CI), according to Achieved Diastolic Blood Pressure 








Active treatment group 21.1 (13.4-33.1) 17.3 (12.7-23.6) 





12.9 (9.7-17.2) 


Pressure SE cn AE O ee E Na EEES 
=65 mm Hg 66-75 mm Hg 76-85 mm Hg 86-95 mm Hg 96-105 mm Hg >105 mm Hg 
-_ ce = ~* 1000 patient-years —— en ne ty 
<90 mm Hg 
Control group 15.8 (9.8-25 2) 11.0 (7.1-17.0) 10.9 (7.2-16.4) 10.2 (6.4-16.3) 12.8 (6.5-25.2) 25.8 (9.7-68.6) 
Active treatment group 8.7 (5.3-14.0) 6.4 (4.0-10.2) 4.8 (2.8-8.0) 8.2 (4.4-15.2) 23.6 (10.3-54.2) -* 
=90 mm Hg 
Control group 30.3 (18.3-50.4) 15.9 (11.0-23.2) 13.7 (10.2-18.4) 9.8 (7.3-13.1) 11.2 (8.2-15.1) 44.9 (10.6--20.9) 


12.9 (9.5-17.4) 14.6 (10,.2~21,0) 27.8 (17.7~43,7) 





* The available data were insufficient for analysis. 


ports have shown this relationship to be continuous and 
positive, while others have demonstrated an increased 
risk in participants with low blood pressure. Because 
many such investigations studied cohorts drawn from 
the general population, they could not investigate 
whether drugs that reduce blood pressure have harmed 
hypertensive patients when blood pressure is reduced 
below a certain level. Some studies focused specifically 
on cohorts of treated hypertensive patients who were 
followed for several years. However, these studies lacked 
control patients; thus, comparison with similar but un- 
treated patients was impossible. Hence, several authors 
have criticized the conclusions drawn from the results of 
these studies, arguing that there may have been uncon- 
trolled confounding factors, such as comorbid condi- 
tions, that exposed the patients with low blood pressure 
to a high risk for events (16, 32). 

The INDANA database offered the opportunity to 
assess the shape of the relationship between risk for 
events and level of blood pressure in both treated and 
initially untreated hypertensive patients, with a power 
greater than those of the few clinical trials that have 
reanalyzed their data to explore this issue (12, 13). We 
believe that this database provides the best set of existing 
data from which new insights in the discussion on the 
J-shaped curve can be generated. 

In the population of hypertensive patients included 
in our meta-analysis, the risk for fatal events was in- 
creased at lower bloed pressures; we noted this observa- 
tion in treated and untreated patients and for both car- 
diovascular and noncardiovascular deaths. Hence, our 
data support the conclusion that the J-shaped curve is at 
least partly independent of treatment and may be ex- 
plained by patients with poor health conditions in the 
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lowest categories of blood pressure. As a result of ran- 
domization, such patients were found in both treatment 
groups and therefore partly contribute to the J-shaped 
relationship observed in the active treatment group. The 
EWPHE trial investigators found similar results, in 
which patients with low blood pressure had decreased 
values for body mass index and hemoglobin—two indi- 
cators of poor health (12). Unfortunately, the INDANA 
database did not contain measurements of such markers 
over time. Results remained unchanged when we ex- 
cluded patients with nonfatal coronary heart disease 
during follow-up or those with a history of myocardial 
infarction. 

Baseline blood pressure is obviously an important 
consideration in determining whether the observed in- 
crease in mortality at decreasing blood pressures is pri- 
marily the result of the magnitude of change in pressure 
or the actual achieved blood pressure. However, an anal- 
ysis involving baseline blood pressures of patients se- 
lected above or below some threshold (depending on the 
trial entry criteria) would introduce statistical problems 
(for example, because of misclassification or regression 
to the mean) (33) that are likely to bias the estimates of 
the relationship with risk. Despite these limitations, we 
analyzed patient data according to baseline diastolic 
blood pressure of less than or at least 90 mm Hg, and 
our findings illustrated a J-shaped curve for both these 
subgroups within the active treatment and control 
groups. Therefore, the magnitude of decrease in dia- 
stolic blood pressure from baseline did not influence the 
overall finding that the risk for death was increased in 
patients with a lower achieved diastolic blood pressure. 

Increased death rates in untreated patients with low 
diastolic blood pressure could also be explained by the 
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fact that most of these patients had isolated systolic hy- 
pertension (provided mainly by the SHEP and the 
MRC2 studies) and, hence, wide pulse pressure, which 
is associated with bad prognosis (17, 34, 35). However, 
after adjustment for pulse pressure, the death rates in 
patients with low achieved diastolic blood pressure in- 
creased, even for fixed levels of pulse pressure. The re- 
sults of this analysis are similar to those of Somes (36), 
who entered diastolic blood pressure and systolic blood 
pressure jointly in the model. Somes found an increased 
risk for death with decreasing diastolic blood pressure in 
the active treatment group only. However, we have ob- 
served this relationship among the control patients as 
well. Age may be another important confounding factor, 
as the SHEP and the MRC2 studies contributed older 
patients in the lower categories of diastolic blood pres- 
sure. We believe that our adjustment for age in the 
model should have adequately controlled for this poten- 
tial bias. In addition, we found evidence in subgroup 
analyses of a J-shaped curve (for total mortality) among 
patients with a pulse pressure less than 70 mm Hg and 
in patients younger than 70 years of age. 

We determined the blood pressure at which the risk 
was lowest; we found that this value was lower in treated 
patients than in untreated patients. Let us assume that 
the J-shaped relationship observed in the untreated pa- 
tients results from the following two factors: 1) a mono- 
tonic continuous positive relationship between blood 
pressure and risk, as reported by McMahon and col- 
leagues (37) and 2) the presence of high-risk patients in 
the low blood pressure categories for reasons of reverse 
causality (ill heath causing low blood pressure). Accord- 
ing to this hypothesis, patients receiving active treat- 
ment should be shifted downwards in terms of blood 
pressure and risk. Consequently, this should decrease 
the proportion of high-risk patients in the lower catego- 
ries of blood pressure and hence shift the nadir in the 
treated group downward, as we observed. Below that 
point, the effect of high-risk patients with comorbid 
illness would predominate and invert the relationship 
with risk. 

We used updated blood pressure measurements over 
time to relate blood pressure to the risk for events oc- 
curring during the following year. This modeling ap- 
proach for analysis of the short-term effect of blood 
pressure was also used to examine data from the Fra- 
mingham (15), HDFP (11), and Hypertension Optimal 
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Treatment (HOT) (38) studies, and all these studies 
found some evidence of a J-shaped curve. However, the 
confounding effect of subclinical comorbid diseases in 
patients with low blood pressure is probably more pro- 
nounced over the short term than over the long term. 
Reanalyses of the cohort initially screened for the MR- 
FIT study produced a J-shaped curve, in which events 
occurred during the first 2 years of follow-up, but a 
positive relationship was maintained thereafter (up to 16 
years of follow-up) (39). Similarly, a J-shaped curve was 
observed only during the first 3 years of follow-up of a 
population-based cohort older than 65 years of age (16). 

Our findings for systolic blood pressure were similar 
to those for diastolic blood pressure: We found no evi- 
dence of an increased risk for cardiovascular deaths with 
decreasing systolic blood pressure in treated patients. 
This observation may be related to the observation in a 
few studies (40, 41) that systolic blood pressure is more 
closely positively related than diastolic blood pressure to 
the risk for cardiovascular events, especially in elderly 
persons (42). Therefore, the relative effect of other con- 
founding factors should be attenuated with systolic 
blood pressure. Moreover, because the HDFP data on 
ongoing systolic blood pressure were unavailable, we 
could not include this trial; consequently, the omission 
of the 98 cardiovascular deaths from the HDFP trial (of 
415 overall in INDANA) decreased the power of our 
analysis. 

Many researchers had expected the HOT trial to 
definitively determine the optimal blood pressure target 
for treating hypertensive patients. Unfortunately, direct 
comparison in that study of the three randomly allo- 
cated groups—with diastolic blood pressure targets of 
80, 85, and 90 mm Hg—showed no significant differ- 
ence in the risk for events, except for myocardial infarc- 
tion, which showed a trend of decreased risk at lower 
blood pressure targets. Despite its inclusion of 18 790 
patients, the HOT trial observed only 589 deaths—that 
is, 25% of the fatal events in our study. Hence, the 
secondary analysis of the HOT data (modeling the rela- 
tionship between blood pressure and risk in patients re- 
ceiving active treatment) was much less powerful than 
the current meta-analysis. 

In conclusion, our findings indicate an increased 
risk for death among both treated and untreated hyper- 
tensive patients with low blood pressure, and this in- 
creased risk was apparent for cardiovascular deaths as 
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well as for non—blood pressure—related events (noncar- 
diovascular deaths). The blood pressure at which the 
risk for total mortality was lowest was 169/94 mm Hg 
in the control group and 156/84 mm Hg in the active 
treatment group. These results support the idea that the 
J-shaped curve is independent of treatment and is ex- 
plained by other factors, such as poor health associated 
with low blood pressure. 
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Mixed Hepatocellular—Cholestatic Liver Injury after 


Pioglitazone Therapy 


Louis D. May, MD; Jay H. Lefkowitch, MD; Michael T. Kram, MD; and David E. Rubin, MD 


Background: Pioglitazone is an oral hypoglycemic agent in the 
thiazolidinedione class. Oniy one case of hepatotoxicity related to 
this agent has previously been reported. 


Objective: To report the clinical course of a patient with hepa- 
titis after therapy with pioglitazone. 


Design: Case report. 
Setting: A community hospital. 


Patient: A 49-year-old diabetic man taking pioglitazone, 30 
mg/d. 


Intervention: Discontinuation of pioglitazone therapy. 


Measurements: Serum aminotransferase and bilirubin levels, 


standard blood tests for causes of hepatitis and cirrhosis other 
than drug toxicity, and liver biopsy. 


Results: After 6 months of pioglitazone therapy, significant he- 
patic dysfunction developed. Blood tests excluded viral, metabolic, 
and autoimmune disorders. Liver biopsy showed mixed hepato- 
cellular—cholestatic injury compatible with drug toxicity. After 
treatment with pioglitazone was discontinued, liver enzyme values 
returned to normal. 


Conclusion: Patients receiving pioglitazone may develop serious 
liver injury and should be observed for evidence of hepatitis. 


Ann Intern Med. 2002;136:449-452. www.annals.org 
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hiazolidinedione hypoglycemic agents act primarily 

by decreasing insulin resistance and are useful in the 
management of type 2 diabetes mellitus (1). Troglita- 
zone (Rezulin, Parke-Davis, Morris Plains, New Jersey) 
is a thiazolidinedione chat has been associated with se- 
vere hepatic injury and has been withdrawn from the 
market in the United States and in Europe (2, 3). Ros- 
iglitazone (Avandia, SmithKline Beecham [now Glaxo- 
SmithKline], Philadelphia, Pennsylvania) is also in this 
class, and isolated cases of liver damage have occurred in 
patients during rosiglitazone treatment (4, 5). Pioglita- 
zone (Actos, Takeda Pharmaceuticals North America, 
Lincolnshire, Illinois) is the newest thiazolidinedione 
drug; only one case of liver injury attributable to this 
agent has previously been published (6). We describe a 
patient who developec acute, reversible mixed hepato- 
cellular—cholestatic liver injury while being treated with 
pioglitazone. This case has been reported to the manu- 
facturer and to the U.S. Food and Drug Administration. 


Case REPORT 

A 49-year-old eleccrician was referred for evaluation 
of hepatitis. He had a 6-year historv of type 2 diabetes 
mellitus that was initially treated with glyburide, 5 mg 
twice daily. Subsequently, metformin, 850 mg three 
times daily, was added to his regimen. Six months be- 
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fore presentation, he began taking pioglitazone, 15 
mg/d; 2 months before presentation, the daily dose was 
increased to 30 mg. Neither troglitazone nor rosiglita- 
zone was administered. The patient’s medical history 
included systemic arterial hypertension, which was well 
controlled by lisinopril (5 mg/d), and gastroesophageal 
reflux disease, for which the patient took a maintenance 
course of omeprazole (20 mg/d). The patient had been 
taking both drugs for 4 years. Liver chemistry profiles 
obtained at approximately 6-month intervals had been 
normal. Colonoscopy performed 3 years earlier for hem- 
orrhoidal bleeding and diarrhea showed only diverticu- 
losis. The patient had no history of gallstones or cholan- 
gitis. 

Six weeks before our evaluation, the patient devel- 
oped anorexia, nausea, and upper abdominal discomfort 
but had no rash or fever. He lost 2.7 kg (6 1b). Stool 
culture and examination for ova and parasites were neg- 
ative. Results of liver enzyme tests and a complete blood 
count were normal. Peripheral blood smear showed a 
normal leukocyte differential count. One week before 
our evaluation, hyperglycemia was noted, and pioglita- 
zone was increased to 45 mg/d. 

Several days later, the patient noted scleral icterus 
and acholic stools. At that time, total bilirubin level was 
97 pmol/L (5.7 mg/dL) (normal range, 5 to 17 mol/L 


[0.3 to 1.0 mg/dL}), aspartate aminotransferase level was 
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Context _ 


Thiazolidinedione agents are useful in the managenient of 
type 2 diabetes mellitus. Unfortunately, the first two drugs 
in this class, troglitazone and rosiglitazone, have been as- 
sociated with hepatic injury. In 2001, clinicians reported a 
case of liver injury associated with pioglitazone, the new- 
est thiazolidinedione. 


Contribution. mia a ee e 
This report describes mixed hepatocellular- cholestaäc liver 
injury in a patient who had been taking pioglitazone for 6 


months. Liver enzyme values returned to normal 6 weeks 
after the patient discontinued pioglitazone therapy. 


Implications 


Hepatic injury can occur in association with pioglitazone as 
well as with the other drugs in this class. The frequency of 
this complication and its risk factors remain unknown. 





—The Editors 


1.9 pkat/L (114 U/L) (normal range, 0 to 0.58 ykat/L 
[0 to 35 U/L]), alanine aminotransferase (ALT) level 
was 3633 nkat/L (218 U/L) (normal range, 0 to 583 
nkat/L [0 to 35 U/L]), and alkaline phosphatase level 
was 5.2 ykat/L (normal range, 0.5 to 2.0 wkat/L). Pio- 
glitazone therapy was discontinued. Results of abdomi- 
nal sonography were normal, and results of serologic 
studies for hepatitis A, B, and C and for Epstein—Barr 
virus were negative. The patient was referred to us for 
hepatology consultation. 

The patient reported no alcohol use; occupational 
exposure to hepatotoxins; or risk factors for hepatitis A, 
B, and C. He had no history of recreational drugs or 
travel. Physical examination revealed that he was icteric, 
but there were no cutaneous stigmata of liver disease. 
The abdomen was not tender, and he did not have hep- 
atosplenomegaly or ascites; results of guaiac tests of the 
stool were negative. Liver chemistry findings had wors- 
ened. Total bilirubin level was 178 wmol/L (10.4 mg/ 
dL), direct bilirubin level was 120 mol/L (7.41 mg/ 
dL), aspartate aminotransferase level was 7.8 atkat/L 
(467 U/L), ALT level was 8117 nkat/L (487 U/L), and 
alkaline phosphatase level was 11.2 wkat/L. Antinuclear, 
anti-smooth-muscle, and antimitochondrial antibodies 
were undetectable. Iron and iron saturation were nor- 
mal, and there were no antibodies to cytomegalovirus. 
Results of repeated sonography and a computed tomog- 
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raphy scan were normal. Hepatitis B surface antigen and 
antibodies to hepatitis A, B, and C and Epstein-Barr 
virus were again undetectable. Repeated complete blood 
count with differential was again normal. 

Percutaneous liver biopsy was performed and 
showed mild centrilobular cholestasis in hepatocytes and 
bile canaliculi, accompanied by lymphocytic infiltrates 
in portal tracts. Portal infiltrates were diffuse but mild 
and consisted almost entirely of lymphocytes, with oc- 
casional neutrophils but no eosinophils. Interface hepa- 
titis was absent. Several portal tracts contained damaged 
bile ducts, characterized by altered nuclear polarity and 
stratification and patchy intraepithelial lymphocytes 
(cholangiolitis) (Figure 1). The combination of cho- 
lestasis with portal inflammation and bile duct damage 
is a mixed hepatocellular- cholestatic type of liver injury 
that is compatible with drug hepatotoxicity (7). 

Because we suspected that pioglitazone was the hep- 
atotoxic agent, the patient continued taking lisinopril, 
glyburide, metformin, and omeprazole throughout the 
illness. Liver chemistry findings improved gradually. 
Two weeks later, total bilirubin level was 45 pmol/L 
(2.66 mg/dL), aspartate aminotransferase level was 0.4 
pkat/L (24 U/L), ALT level was 1417 nkat/L (85 U/L), 
and alkaline phosphatase level was 6.5 wkat/L. Results 
of liver tests continued to improve (Figure 2), and after 


Figure 1. Liver biopsy specimen showing mild portal 
lymphocytic inflammation. 














Several profiles of the bile duct are seen in this portal tract, showing 
mildly altered nuclear polarity (curved arrow) and intraepithelial lympho- 
cytes (straight arrow). The lymphocyte is at 3 o'clock in the duct. (He- 
matoxylin—eosin; original magnification, x325). 
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Figure 2. Serum liver enzyme value associated with pioglitazone administration. 
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ALT = alanine aminotransferase. To convert ukat/L to U/L, divide by 6.01667; to convert ukat/L to nkat/L, multiply by 1000; to convert pmol/L to 


mg/dL, divide by 17.104. 


another 4-week interval, all liver chemistry findings were 
normal and the patient felt fine. Three months later, 
liver chemistry findings remained normal. 


DISCUSSION 

Pioglitazone is useful in the treatment of type 2 diabe- 
tes mellitus because it improves insulin sensitivity in muscle 
and adipose tissue and inhibits hepatic gluconeogenesis. It 
can be used as monotherapy or in combination with other 
oral hypoglycemic agents or with insulin. During premar- 
keting drug trials, 0.26% of 1526 patients taking pioglita- 
zone had asymptomatic increases in ALT level that were 
more than three times the upper limit of normal. Similar 
abnormalities were seen in 0.25% of 793 placebo-treated 
patients (8). The abnormalities were reversible and were 
not thought to be clearly related to therapy with pioglita- 
zone. A single case report recently described a patient who 
developed hepatitis after 7 months of pioglitazone therapy; 
the patient had elevated serum ALT and alkaline phospha- 
tase levels (6). 

Several features of our case support pioglitazone as the 
cause of hepatic injury. First, other causes of acute hepatitis 
(including viral, autoimmune, and metabolic disorders), as 
well as biliary obstruction, were reasonably excluded. The 
data, including clinical presentation, previous colonoscopy 
results, normal results on ultrasonography, lack of history 
of inflammatory bowel disease, and resolution of liver test 
abnormalities after discontinuation of pioglitazone therapy, 
did not support a possible diagnosis of primary sclerosing 
cholangitis. Second, findings on liver biopsy were consis- 
tent with drug hepatotoxicity. Third, the patient began to 
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steadily improve within a few days of stopping pioglitazone 
therapy and continued to improve until results of serum 
liver enzyme tests were completely normal. Because a re- 
peated liver biopsy was not performed, we can only pre- 
sume, not prove, that a morphologically normal liver was 
restored (9). 

Hepatic injury due to troglitazone and rosiglitazone 
is believed to be idiosyncratic, and this is probably also 
the case with pioglitazone. However, the discrepancy 
between the many cases of troglitazone hepatotoxicity 
and the few cases attributable to rosiglitazone and pio- 
glitazone could be related to specific features of troglita- 
zone, such as its unique tocopherol side chain (10). 
Hepatotoxicity in our patient developed after 6 months 
of pioglitazone treatment; in the report by Maeda (6), 
hepatotoxicity was seen after 7 months. Although these 
time frames fall within the described range preceding 
troglitazone liver injury in men and women, they exceed 
the mean intervals of 88 and 63 days, respectively (2). 
The changes seen on liver biopsy in our patient were 
considerably milder than those reported in troglitazone 
toxicity, where severe centrilobular and bridging necro- 
sis were common (2). Our patient had also received 
glyburide, metformin, lisinopril, and omeprazole but 
did not become ill until the addition of pioglitazone. 
Whether these agents together with pioglitazone can ex- 
ert a combination effect or adversely alter pioglitazone 
metabolism was difficult to assess in this case. Although 
a therapeutic trial with corticosteroids was considered, 
the absence of both peripheral and hepatic eosinophilia 
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and the rapid improvement after discontinuation of pio- 
glitazone therapy made this unnecessary. 

In summary, we describe the clinical course and 
findings on liver biopsy in a patient with significant 
hepatic injury associated with pioglitazone. Physicians 
should be aware that this frequently prescribed agent is 
potentially hepatotoxic. Patients receiving this drug 
should be monitored for evidence of liver dysfunction, 
particularly during the first year of therapy. 
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[° selecting the articles for this Update, we systemati- . 


cally reviewed the literature and consulted our col- 
leagues to identify important papers on women’s health 
published in 2000. We critically examined the content 
and methods of the studies identified and selected 10 
articles that had potential to affect clinical practice and 
reflected a broad range of topics pertinent to women’s 
health. These articles cover six areas: issues affecting 
women of reproductive age, breast cancer treatment, 
hormone replacement therapy, osteoporosis, cancer 
screening, and sexual dvsfunction. 





Issues Affecting Women of Reproductive Age 


Important articles of significance for women of repro- 
ductive age included an examination of the significance 
of asymptomatic bacteriuria in young sexually active 
women, an analysis of factors involved in delayed access 
to HIV care, and an assessment of the association be- 
tween oral contraceptive use and breast cancer risk in 
patients with a family history of breast cancer. 


More Than 90% of Cases of Asymptomatic Bacteriuria 
Resolve without Developing into an Infection 

Hooton TM, Scholes D, Stapleton AE, et al. A prospective study of 
asymptomatic bacteriuria in sexually active young women. N Engl 
J Med. 2000;343:992-7. [PMID: 11018165] 


Although asymptomatic bacteriuria is common in 
young women, little is known about its pathogenesis, 
natural history, risk factors, and temporal association 
with symptomatic urinary tract infections (UTIs). To 
evaluate these factors, Hooton and colleagues conducted 
a prospective cohort study of nonpregnant women 18 to 
40 years of age. The 796 Participants were patients at a 
university student health center or a health maintenance 
organization (HMQ) in Seattle, Washington, from 
1989 to 1994 and were about to start or had just started 
a new method of contraception. 

Baseline evaluation included a standardized inter- 
view, testing of a midstream urine specimen to evaluate 
pyuria and bacteriuria, and testing of blood and saliva 
samples to determine ABO-blood group secretor status. 


Women kept diaries to record the days on which the 
following occurred: sexual intercourse, use and type of 
contraception, vaginal and urinary symptoms, and anti- 
biotic use. They also provided urine samples monthly 
for 6 months. 

Asymptomatic bacteriuria was defined as the pres- 
ence of at least 10° colony-forming units (CFUs) of a 
urinary pathogen per mL in a culture obtained from an 
asymptomatic woman. A symptomatic UTI was defined 
as 1) the presence of dysuria, urinary frequency, or ur- 
gency and 2) at least 10° CFUs of a urinary pathogen 
per mL, a health care provider diagnosis of UTI, or 
antibiotic treatment for urinary symptoms. 

The prevalence of asymptomatic bacteriuria was 5% 
(95% CI, 4% to 6%) in the university group and 6% 
(CI, 5% to 8%) in the HMO group; 22% of patients 
had at least one episode of asymptomatic bacteriuria. 
Episodes of asymptomatic bacteriuria lasting longer than 
2 months were rare, occurring in only 3 participants 
(0.8%) in the university group and 1 participant (0.2%) 
in the HMO group. 

For both groups combined, 8% of the 295 cultures 
with 10° or more CFUs of urinary pathogens per mL 
were followed by a symptomatic UTI within 1 week, 
compared with 1% of cultures with fewer than 10° 
CFUs/mL (P < 0.001). Of the 34 cultures with bacte- 
riuria and pyuria, a symptomatic UTI occurred in 15% 
within } week. In multivariate analyses, recent use of a 
diaphragm plus spermicide and recent sexual intercourse 
were strongly associated with asymptomatic bacteriuria 
in both groups. The Escherichia coli strains that caused 
asymptomatic bacteriuria did not differ from those that 
caused symptomatic UTIs. 

The researchers concluded that asymptomatic bac- 
teriuria is Common in young sexually active women but 
that it rarely persists. More than 90% of cases resolved 
without developing into an infection. For the internist, 
the important message is that asymptomatic bacteriuria 
in young sexually active women is common and usually 
transient and thus does not have to be treated. Given the 
small percentage of cases of bacteriuria that develop into 
symptomatic UTIs, routine screening urinalyses are not 
warranted in healthy sexually active women. The reason 
that symptomatic UTIs occur in only a small proportion 
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of women with bacteriuria is not clear. The develop- 
ment of a UTI may reflect additional virulence factors 
not measured in this study, or may result from a com- 
plex interplay between expression of virulence factors 
and variation in the host environment. 


Women Are More Likely Than Men To Delay HIV Cae 

Stein MD, Crystal S, Cunningham WE, et al. Delays in seeking HIV 
care due to competing caregiver responsibilities. Am J Public Health. 
2000;90:1138-40. [PMID: 10897195} 


To assess the characteristics of HIV-positive persons 
who delay seeking medical care, Stein and colleagues 
studied 2864 patients, 18 years of age or older, who had 
sought non-emergency department HIV care between 
1996 and 1997. Study participants, recruited from 196 
providers in 79 metropolitan and rural areas, completed 
a one-time computer-assisted cross-sectional interview. 
Direct questions concerned age, race, education, insur- 
ance status, intravenous drug use, household composi- 
tion, and other HIV-infected household members. The 
following question assessed delay in medical care due to 
caregiving responsibilities: “In the last 6 months, have 
you ever put off going to the doctor for HIV care be- 
cause taking care of someone else was more imporzant to 
you?” The investigators performed bivariate analyses and 
multiple logistic regression modeling to determine 
whether demographic, clinical, and household composi- 
tion variables were associated with delay in seeking care. 

Twenty-three percent of the 2864 participants were 
women. Women were more likely than men to be living 
with children younger than 17 years of age (45% vs. 
6%; P < 0.01) and were more likely to report delay in 
HIV care as a result of caregiving in the previous 6 
months (14% vs. 8%; P < 0.001). The first logistic re- 
of the presence of a child in the household. This model 
found that being a woman (odds ratio, 1.7 (CI, 1.2 to 
2.4}), having no medical insurance (odds ratio, 2.2 (CI, 
1.3 to 3.5]), and having public insurance (odds ratio, 
2.2 [CI], 1.3 to 3.7]) were associated with delay in seek- 
ing HIV care. Race, education, and intravenous drug 
use were not associated with delay in care. In the model 
that included CD4 cell count greater than 0.500 X 
10°cells/L and the presence of a child in the household, 
being a woman was no longer significant (odds ratio, 1.3 
(Cl, 0.8 to 1.8]), but having a child in the household 
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was associated with delay in seeking care (odds ratio, 1.8 
(Cl, 1.2 to 2.6]). A CD4 cell count greater than 
0.500 X 10°cells/L was also associated with delay in 
1.9 [CI, 1.3 to 2.8)). 

The researchers concluded that delay in seeking care 
was associated with having public insurance or no insur- 
ance and with a CD4 cell count greater than 0.500 Xx 
10°cells/L and that women were more likely to delay 
care than men. Most of the difference in delay in care 
between women and men was attributable to the pres- 
ence of children in the household and women delaying 
care for themselves because of caregiving responsibilities. 
Lack of insurance or reliance on public insurance, a 


care (odds ratio, 


marker for low-income status, was also associated with 
delay in seeking care. Women with HIV infection, es- 
pecially those with public or no health insurance, need 
supportive services to seek health care for themselves. 
Health care providers should recognize the caregiving 
responsibilities of their patients, especially low-income 
women, and work to alleviate the effect of these respon- 
sibilities in their own care. When on-site child care is 
not available, telephone contact, extended hours, and 
home services may provide some avenues to ensure that 
a woman’s health needs are not delayed. 


Women Who Have Used High-Dose Contraceptives and 
Have a First-Degree Relative with Breast Cancer May Be at 
Higher Risk for the Disease 

Grabrick DM, Hartmann LC, Cerhan JR, et al. Risk of breast cancer 
with oral contraceptive use in women with a family history of breast 
cancer. JAMA. 2000;284:1791-8. [PMID: 11025831] 


In a retrospective follow-up of family members of a his- 
torical cohort study, Grabrick and colleagues examined 
whether family history influences breast cancer risk in 
women who use oral contraceptives. The original study 
looked at a population-based cohort with 504 incident 
cases of breast cancer between 1944 and 1952. The fol- 
low-up, conducted from 1991 to 1996, studied all first- 
degree (sisters and daughters) and second-degree (grand- 
daughters and nieces) relatives and persons related by 
marriage (for example, a woman married to the son or 
brother of woman with breast cancer). Living partici- 
pants able to respond self-reported their history of breast 
cancer and information on oral contraceptive use over 
the telephone. 

The response rate for 92% of the families was 93%. 
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The investigators used Cox proportional hazards regres- 
sion to analyze the data. Analyses controlled for year of 
birth, known breast cancer risk factors, duration of oral 
contraceptive use, and mammography use. The authors 
stratified the analysis by contraceptive use before and 
after 1975 because formulations used before 1975 more 
commonly contained high-dose estrogen (250 pg of 
ethinyl estradiol) whereas those used thereafter more of- 
ten contained low-dose estrogen (=35 pg of ethinyl 
estradiol). The authors also stratified analyses by num- 
ber of family members with breast cancer; they defined 
high-risk families as those in which three or more family 
members had breast or ovarian cancer. 

The authors found 239 cases of breast cancer. The 
overall association of breast cancer and ever use of oral 
contraceptives in the eatire cohort was weak (relative 
risk, 1.4 [CI, 1.0 to 2.0]). First-degree relatives who had 
used oral contraceptives had a significantly increased risk 
for breast cancer than nonusers (relative risk, 3.3 [CI, 
1.6 to 6.7]). No association between oral contraceptive 
use and breast cancer wes seen in second-degree relatives 
(relative risk, 1.2 [CI, 0.8 to 2.0]) or persons related by 
marriage (relative risk, 1.2 [CI, 0.8 to 1.9]). 

None of the following potential confounders 
changed the association: parity, age at birth of first child, 
education, body mass index, alcohol intake, smoking, 
age at menarche or menopause, oophorectomy, or num- 
ber of mammograms. “he risk for breast cancer from 
oral contraceptive use was 4.6 (CI, 2.0 to 10.7) in first- 
degree relatives who had at least three blood relatives 
with breast or ovarian cancer and 11.4 (CI, 2.3 to 56.4) 
in first-degree relatives who had at least five blood rela- 
tives with breast or ovarian cancer. The study had insuf- 
ficient power to analyze risk based on estrogen dose in 
the oral contraceptive. 

In summary, oral contraceptive use by women who 
have first-degree relatives with breast cancer was associ- 
ated with a more than threefold risk for breast cancer. 
Women who had second-degree relatives with breast 
cancer did not have an increased risk. The findings were 
even more pronounced in families at high risk for ovar- 
ian and breast cancer. 

The study’s strengths are the use of a population- 
based breast cancer cohort, a high participation rate. 
validation of self-reports, and control for potential con- 
founders. First-degree relatives, however, had taken oral 
contraceptives when the dose of ethinyl estradiol was 
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higher (SO to 100 yg) than in today’s preparations 
(<35 pg); therefore, findings in this group preclude a 
statement about the risk from current low-dose oral con- 
traceptives. Clinicians should consider this association, 
however, when counseling women who have first-degree 
relatives with breast cancer about contraception options. 
For women from high-risk families, the potential in- 
creased risk for breast cancer associated with oral con- 
traceptives must be balanced against the beneficial effect 
of oral contraceptives in decreasing the risk for ovarian 
cancer. 





Breast Cancer Treatment 


Women with Metastatic Breast Cancer Who Receive 
High-Dcse Chemotherapy plus Stem-Cell Transplants Do 
Not Survive Longer Than Those Receiving Conventional 
Chemotherapy 

Stadtmauer EA, O'Neill A, Goldstein U, et al. Conventional-dose 
chemotherapy compared with high-dose chemotherapy plus autolo- 
gous hematopoietic stem-cell transplantation for metastatic breast 
cancer. Philadelphia Bone Marrow Transplant Group. N Engl J Med. 
2000;342:1069-76. [PMID: 10760307] 


Stadtmauer and colleagues’ randomized trial evaluated 
the benefit of high-dose chemotherapy plus autologous 
bone marrow transplantation compared with conven- 
tional chemotherapy in women with metastatic breast 
cancer who had already achieved an induction response. 
The study sample consisted of women, 18 to 60 years of 
age, with non—central nervous system metastatic breast 
cancer who had not previously received chemotherapy 
for metastatic disease. 

Participants who achieved an induction response 
were randomly assigned to the experimental group 
(high-dose chemotherapy with cyclophosphamide, car- 
boplatin, and thiotepa, followed by autologous stem-cell 
transplantation) or the control group (conventional- 
dose therapy with cyclophosphamide, methotrexate, and 
fluoroucacil) for up to 2 years. 

The primary end point was survival. Secondary end 
points ncluded time to progression and moderate to 
severe adverse side effects. The study had 85% power to 
detect coubling of median survival. 

Of the 553 women initially enrolled for induction 
chemotrerapy, 268 (48%) were ineligible for random- 
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ization, 208 did not achieve partial or complete remis- 
sion, 57 did not meet other eligibility criteria, and 3 
died. Of 285 patients with partial or complete re- 
sponses, only 199 (70%) were randomly assigned; 48 
withdrew consent, and 38 withdrew from the study for 
unknown reasons. 

The overall 3-year survival rate was 32% in the che- 
motherapy plus transplant group compared with 38% in 
the conventional chemotherapy group; median time to 
progression was 9.6 months and 9.0 months, respec- 
tively (P > 0.2). The rate of moderate to severe adverse 
reactions, including leukopenia, thrombocytopenia, ane- 
mia, and infection, was higher in the chemotherapy plus 
transplant group. 

The authors concluded that, contrary to the initial 
promise of uncontrolled trials (1-3) and one random- 
ized trial later discredited for falsified data (4), bone 
marrow transplantation offers no benefit over conven- 
tional therapy for metastatic breast cancer. This study 
illustrates that (despite the desperation of critically ill 
patients), women are not well served when we bypass 
clinical trials and offer experimental therapy off-trial. 
Moreover, it confirms the wisdom of performing con- 
trolled clinical trials early in the lifetime of new treat- 
ments. 





Hormone Replacement Therapy 


Estrogen—Progestin Use May Be Associated with an 
Increased Risk for Breast Cancer Compared with Estrogen 
Use Alone 

Schairer C, Lubin J, Troisi R, et al. Menopausal estrogen and estro- 
gen-progestin replacement therapy and breast cancer risk. JAMA. 
2000; 283:485-91. [PMID: 10659874] 


The preponderance of epidemiologic data suggests that 
women who use hormone replacement therapy have an 
increased risk for breast cancer (5, 6). Whether the com- 
bination of estrogen plus progestin confers a greater risk 
than does estrogen alone is unknown. Schairer and col- 
leagues conducted a cohort study using follow-up data 
(1980 to 1995) from the Breast Cancer Detection Dem- 
onstration Project, in which 46 355 postmenopausal 
women participated. 

The authors considered the following confounders 
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in the analysis: race, period of follow-up, age at first live 
birth, age at menopause, family history of breast cancer, 
history of benign breast disease, clinical breast examina- 
tions, mammographies, education, and body mass in- 
dex. Outcomes were cases of breast cancer. 

Compared with no use, ever use of estrogen and 
estrogen—progestin were both associated with slightly in- 
creased relative risk for breast cancer (relative risk, 1.1 
(CI, 1.0 to 1.3} and 1.3 [CI, 1.0 to 1.6], respectively). 
Compared with nonusers, the relative risk for breast 
cancer increased by 0.01 (CI, 0.002 to 0.03) per year of 
use of estrogen alone and 0.08 (CI, 0.02 to 0.16) per 
year of use of estrogen—progestin. 

Schairer and colleagues categorized women by body 
mass index: 24.4 kg/m7or less and greater than 24.4 
kg/m”. Associations with duration of estrogen or estro- 
gen—progestin use were seen only in women with a 
lower body mass index. 

The authors conclude that estrogen—progestin use 
may be associated with an increase in breast cancer risk 
beyond the risk associated with estrogen alone. The in- 
creased risk for breast cancer associated with estrogen 
use only and estrogen—progestin use may be most signif- 
icant in lean women. 

Although the study results suggest an increased risk 
of estrogen—progestin compared with estrogen alone, the 
overlapping confidence intervals indicate that the results 
are also compatible with no difference in risk. In sup- 
port of the authors’ conclusions, however, Ross and col- 
leagues’ recent case-control study (including 1897 case- 
patients and 1637 neighborhood controls) showed 
similar results (6). In that study, the odds ratio was 1.24 
(CI, 1.07 to 1.45) per 5 years of use of combined estro- 
gen—progestin and 1.06 (CI, 0.97 to 1.15) for estrogen 
use only. Risk estimates were higher for women who 
took sequential estrogen—progestin therapy than for 
those who took continuous combined estrogen—proges- 
tin therapy, but the differences were not statistically sig- 
nificant (6). 

Clinicians should consider the increased risk for 
breast cancer when talking with patients about risks and 
benefits of hormone replacement therapy. Given the ex- 
tensive data on the risk for endometrial cancer with un- 
opposed estrogen, clinicians should not advise women 
to discontinue progestin therapy and continue taking 
unopposed estrogen solely to avoid breast cancer. No 
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conclusive evidence favors one progestin regimen over 
another. 


Functional or Cognitive Cutcomes Did Not Improve after 
Estrogen Treatment in Women with Established Alzheimer 
Disease 

Mulnard RA, Cotman CW, Kawas C, et al. Estrogen replacement 
therapy for treatment of mild to moderate Alzheimer disease: a 
randomized controlled trial. Alzheimer’s Disease Cooperative Study. 
JAMA. 2000;283:1007-15. [PMID: 10697060] 


To determine whether estrogen replacement therapy af- 
fects global, cognitive, or functional decline in women 
with mild to moderate Alzheimer disease, Mulnard and 
colleagues conducted a randomized clinical trial at 32 
USS. sites. 

The participants were 120 women older than 60 
years of age with mild to moderate Alzheimer disease 
and a Mini-Mental State Examination (MMSE) score of 
12 to 28. All participants had had a hysterectomy. The 
investigators randomly zssigned women to receive 0.625 
mg of estrogen, 1.25 mg of estrogen, or placebo. The 
main outcome was change in the Alzheimer Disease Co- 
operative Study’s version of the Clinical Global Impres- 
sion of Change 7-point scale; other outcomes included 
MMSE score, Clinical Dementia Rating Scale, mood 
measure, specific cognitive domains (memory, attention, 
and language), motor function, and activities of daily 
living. Throughout the trial, a caregiver administered 
the investigational agent. 

Because findings in the two estrogen groups did not 
significantly differ, the investigators combined them 
into one group. The study had 81% power to detect a 
29% difference in the proportion of patients whose cog- 
nitive function worsened in the two groups; the authors 
chose a large effect size to ensure clinical significance. 

A total of 97 womea completed the study. Twenty- 
five women withdrew: 7 in the placebo group (2 because 
of adverse events), 7 in the 0.625-mg estrogen group (7 
because of adverse events), and 9 in the 1.25-mg estro- 
gen group (4 because of adverse events). At 12-month 
follow-up, 74% of patients receiving placebo had worse 
scores on the Alzheimer Disease Cooperative Study’s 
version of the Clinical Global Impression of Change 
compared with 80% of those in the combined estrogen 
group; this difference was not significant. The difference 
in the clinical dementia rating score significantly favored 
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the placebo group (mean change, 0.5 for the combined 
estrogen group vs. 0.2 for placebo; P < 0.01). Most sec- 
ondary cognitive outcome variables did not significantly 
differ between groups. Four cases of deep venous throm- 
bosis and four episodes of vaginal bleeding developed in 
the estrogen group. 

The results suggest that estrogen does not improve 
functional or cognitive outcomes in women with estab- 
lished Alzheimer disease. On the basis of these results, 
estrogen has no role in treating established Alzheimer 
disease. This study, however, provides no information 
on whether estrogen may be useful in the primary pre- 
vention of the disease. The role of estrogen for primary 
prevention is being assessed in the Women’s Health Ini- 
tiative and the Preventing Postmenopausal Memory 
Loss in Alzheimer’s with Replacement Estrogens Study. 





Osteoporosis 


Osteoporosis remains an important topic in women’s 
health. Previous Updates in Women’s Health reviewed 
new pharmacologic therapies for postmenopausal 
women with osteoporosis. As the number of new thera- 
pies grows, questions on how to monitor the ongoing 
effectiveness of these therapies emerge. We review a 
study that provides important information on monitor- 
ing therapy by using bone mineral density. We also re- 
port on a new potential risk factor for falls and fractures 
in elderly women. 


Treatment for Osteoporosis Should Continue for Patients 
Who Lose Bone Mineral Density during the First Year of 
Osteoporosis Therapy 

Cummings SR, Palermo L, Browner W, et al. Monitoring osteopo- 
rosis therapy with bone densitometry: misleading changes and re- 
gression to the mean. Fracture Intervention Trial Research Group. 
JAMA. 2000;283:1318-21. [PMID: 10714731] 


There has been debate about how often to repeat bone 
densitometry after initial screening and how the results 
should affect therapeutic decisions. Cummings and col- 
leagues analyzed two randomized, placebo-controlled 
trials (the Fracture Intervention Trial [FIT] and the 
Multiple Outcomes of Raloxifene Evaluation [MORE] 
trial) to assess whether women who lose bone mineral 
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density (BMD) during the first year of osteoporosis 
treatment continue to lose BMD if treatment continues 
for more than 1 year. The FIT participants—postmeno- 
pausal women with a femoral neck BMD of 0.68 g/cm? 
or less—were randomly assigned to receive 5 mg of alen- 
dronate per day or placebo for 2 years. Women in the 
MORE study were postmenopausal and 80 years of age 
or younger; their BMD of the femoral neck or lumbar 
spine was at least 2.5 SDs below the mean for normal 
young adult women, or they had one moderate or two 
mild vertebral fractures. They were randomly assigned 
to receive 60 or 120 mg of raloxifene per day or placebo 
for 3 years. In both studies, BMD was measured at base- 
line, 12 months, and 24 months. 

In FIT, women receiving alendronate gained an av- 
erage of 2.2% in total hip BMD and 4.5% in spine 
BMD. Most women in this group (82%) gained BMD 
in the first year, but in 1.4% of the participants total hip 
BMD decreased by more than 4%. In both the alendro- 
nate and placebo groups, those who lost the most BMD 
during the first year of alendronate treatment were most 
likely to gain BMD during the second year. Changes in 
spinal BMD did not predict changes in hip BMD. Re- 
sults were similar for women who received raloxifene: 
Those who lost BMD in the first year were most likely 
to gain BMD in the second year, and those who gained 
the most BMD in the first year were most likely to lose 
BMD in the second year. 

Thus, the few patients who lose BMD during the 
first year of alendronate or raloxifene treatment are likely 
to gain BMD with continued treatment. This phenom- 
enon shows the principle of regression to the mean: In- 
dividuals with measurements that differ from the mean 
for a population tend to have repeated measurements 
that are closer to the mean, and this tendency is greatest 
for those whose initial measurements are farthest from 
the mean. The same phenomenon is true for women 
receiving placebo. 

The results of this study have several practical im- 
plications. First, the findings suggest that treatment 
should be continued in patients who initially lose BMD, 
because most patients gain BMD with continued treat- 
ment. Loss of BMD, however, should still prompt ques- 
tions about adherence to therapy and about whether 
patients are taking the medication correctly. Second, un- 
usually large gains in BMD after the first year of treat- 
ment and loss of BMD the second year probably reflect 
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the random-error measurement of BMD rather than re- 
sistance to the medication. Third, change in measure- 
ment at a second skeletal site does not appear to predict 
change in hip BMD during the second year of treat- 
ment. Fourth, in women who are not receiving therapy, 
unexpected losses or unusually large changes in BMD 
are also probably due to random measurement error. 
Clinicians should consider confirming large changes in 
BMD with repeated testing before changing manage- 
ment. Finally, this study calls into question the value of 
monitoring osteoporosis treatment with yearly measure- 
ment of BMD. As with any diagnostic test, if the results 
do not change management, it may be best not to order 
the test. Although measurement of BMD may be valu- 
able in prompting questions about adherence and 
proper use of medication among patients with BMD 
loss, physicians can incorporate these questions into rou- 
tine follow-up examinations. 


Urge Incontinence Is a Major Risk Factor for Falls and 
Consequent Fractures 

Brown JS, Vittinghoff E, Wyman JF, et al. Urinary incontinence: 
does it increase risk for falls and fractures? Study of Osteoporotic 
Fractures Research Group. J Am Geriatr Soc. 2000;48:721-5. [PMID: 
10894308] 


Falls are associated with substantial morbidity and mor- 
tality in elderly persons; approximately 10% to 15% of 
falls cause fracture. Identifying elderly persons at risk for 
falling and intervening to reduce modifiable risks are 
likely to improve clinical outcomes. Brown and col- 
leagues studied whether urinary incontinence is associ- 
ated with falls and fractures in older women. Partici- 
pants in the Study of Osteoporotic Fractures were 
community-dwelling white women, 65 years of age and 
older, recruited from 1986 through 1988 from four geo- 
graphic areas of the United States. 

A self-administered questionnaire given in 1994— 
1996 asked about type and frequency of incontinence in 
the preceding 12 months. Urge incontinence was de- 
fined by the following statement: “When I have the urge 
to urinate and can’t get to the toilet fast enough.” Stress 
incontinence was defined as “Leakage of urine when I 
cough, sneeze, laugh, lift, stand up or exercise.” 

The investigators mailed women postcards every 4 
months and asked them to contact the study staff if any 
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falls or fractures occurred. Telephone interviews assessed 
the circumstances of the fall or fracture. The authors 
confirmed all fractures by reviewing radiographs. 

The authors created multivariate models using re- 
peated-measures methods to predict falls and nonspine 
fractures as outcomes. Models were adjusted for age; 
frailty; living situation; medical history; medication use; 
falls in the previous year; alcohol and caffeine use; and 
regular walking exercise and functional assessments of 
balance, strength, and speed. 

During follow-up, 25% of women reported weekly 
urge incontinence, 19% reported weekly stress inconti- 
nence, and 12% reported both types of incontinence. Fifty- 
five percent reported at least one fall, and 8.5% had at least 
one fracture. The annual fracture rate was 3%. 

In the multivariate models, urge incontinence was 
associated with falls (odds ratio, 1.26 [CI, 1.14 to 1.40]) 
and fractures (odds ratio, 1.34 [CI], 1.06 to 1.69), but 
stress incontinence was not. There was a dose-response 
effect: The risk for falls and fractures was greater with 
more frequent urge incentinence. 

In conclusion, in this community-based group of 
women, urge incontinence, but not stress incontinence, 
was associated with increased risk for both falls and frac- 
tures. A dose response was seen— higher risks for falls 
and fractures were associated with more frequent urge 
incontinence. On the basis of a fall rate of 25%, the 
attributable risk for fractures due to urge incontinence 
was 0.9%; the attributable risk percentage was 30%. 
Because incontinence appears to be a major risk for 
falls—and therefore fractures—in community-dwelling 
elderly women, physicians should consider asking pa- 
tients about symptoms of urge incontinence and initiat- 
ing therapy not only to relieve symptoms but to possibly 
prevent fractures. 





Cancer Screening 


Cytologic Test Results in Previously Screened 
Postmenopausal Women Are More Likely To Be False 
Positive Than True Positive 

Sawaya GF, Grady D, Kerlikewske K, et al. The positive predictive 
value of cervical smears in previously screened postmenopausal 
women: the Heart and Estrogen/progestin Replacement Study 
(HERS). Ann Intern Med. 2000;133:942-50. [PMID: 11119395] 
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Because the incidence of cervical dysplasia declines with 
age, the screening of postmenopausal women with previ- 
ously normal Papanicolaou (Pap) smears is controversial. In 
addition, data on whether hormone replacement therapy 
affects cervical cytologic findings are conflicting. Sawaya 
and colleagues sought to determine the predictive value of 
an abnormal cervical smear in postmenopausal women 
with recent normal Pap smears and to determine the inde- 
pendent effect of oral estrogen plus progestin on the devel- 
opment of cytologic abnormalities. 

Cervical smears were collected prospectively during 
the Heart and Estrogen/progestin Replacement Study 
(HERS), a randomized, double-blind trial of 2763 post- 
menopausal women younger than 80 years of age with 
coronary artery disease and an intact uterus. Women 
received estrogen plus progestin or placebo. Cervical 
smears were obtained during annual visits. Abnormal 
smears were defined as those showing atypical squamous 
cells of unknown significance (ASCUS), atypical glan- 
dular cells of undetermined significance (AGCUS), low- 
grade squamous intraepithelial lesion (LGSIL), or high- 
grade squamous intraepithelial lesion (HGSIL). The 
investigators obtained information on the 2-year follow- 
up of abnormal Pap smears by using a questionnaire 
sent to clinical personnel at each study site and data 
collected as part of the study protocol. Copies of diag- 
nostic test results and pathology reports were also ob- 
tained. 

The final histologic status for each woman was clas- 
sified as normal (a nondysplastic process, such as atro- 
phy, cervicitis, inflammation), low-grade histologic 
condition (human papillomavirus or grade I cervical in- 
traepithelial neoplasia [CIN I]), high-grade histologic 
condition (CIN H to HI or vaginal intraepithelial neo- 
plasia grades I to IH), and unknown (results could not 
be located or did not meet criteria for normal). 

Of the 2561 women with normal baseline smears 
(mean age, 66.7 years), 89% were white and 60% had 
12 or fewer years of education. Seventy-eight women 
(3%) had an abnormal smear | year after the baseline 
smear, and 32 (1.4%) had an abnormal smear 2 years 
after the baseline smear. 

Most new cytologic abnormalities were ASCUS 
(67.3%) and AGCUS (21.0%). A total of 231 interven- 
tions were done, including 112 cervical smears, 33 col- 
poscopies, and 21 cervical biopsies. Ninety-four (85.5%) 
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of the final histologic abnormalities were normal; 6 were 
a low-grade histologic condition, 2 were high-grade his- 
tologic conditions (CIN I or H and grade HI vaginal 
intraepithelial neoplasia), 1 was endometrial hyperplasia 
without atypia, and 7 were unknown. No women had 
CIN H or H or invasive cancer. 

The positive predictive value of any smear abnor- 
mality (ASCUS, AGCUS, LGSIL, HGSIL) predicting a 
final high-grade cervical histologic abnormality was 
0.0% (CI, 0% to 5%) within the first year of a normal 
Pap smear and 0.9% (CI, 0.0% to 3.0%) (1 of 110 
women) within 2 years of the normal Pap smear. In 
hormone-treated women, the incidence of new cytologic 
abnormalities was nonsignificantly higher (relative haz- 
ard, 1.36 [CI, 0.93 to 1.99]), largely because of a non- 
significant increased incidence of ASCUS (relative haz- 
ard, 1.58 [CI, 0.99 to 2.52]). 

These results suggest that cervical abnormalities are 
rare in postmenopausal women with previously normal 
Pap smears. Furthermore, the cytologic abnormalities 
are much more likely to be false positive than true pos- 
itive, and the positive predictive value is low. The study 
focused on high-grade abnormalities as an end point 
because of the clinical importance of high-grade lesions 
compared with low-grade lesions. Because many low- 
grade cervical abnormalities will regress spontaneously, 
the utility of early aggressive treatment of these lesions is 
unclear. Treatment with oral estrogen plus progestin did 
not significantly affect the incidence of cytologic abnor- 
malities. 

The women in this study were at low risk for cervi- 
cal cancer and had normal baseline Pap smears. These 
results are not generalizable to women at high risk for 
cervical cancer, those with a history of abnormal Pap 
smears, or those who have never had a Pap smear. These 
results support the practice of not performing cervical 
smears in postmenopausal women who have had a nor- 
mal smear in the past 2 years. Women who choose to 
be screened should be informed of the likelihood of 
false-positive results. Although this study does not spe- 
cifically address the issue of when to discontinue cervical 
cancer screening in postmenopausal women, these re- 
sults indirectly support the U.S. Preventive Services 
Task Force recommendation to discontinue screening at 
65 years of age in women with a history of normal 
cervical smears. 
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Sexual Dysfunction 


Compared with Placebo, Transdermal Testosterone 
Treatment Marginally Improves Sexual Function and 
Psychological Well-Being in Women Who Have Had 
Oophorectomy 

Shifren JL, Braunstein GD, Simon JA, et al. Transdermal testosterone 
treatment in women with impaired sexual function after oophorec- 
tomy. N Engi J Med. 2000:343:682-8. [PMID: 10974131] 


Testosterone use in women with sexual dysfunction has 
received considerable media attention. However, few 
controlled studies have addressed its efficacy for this in- 
dication, and those that have done so used doses high 
enough to cause virilizing effects. The use of testoster- 
one in women who have undergone surgical menopause 
is particularly compelling because testosterone levels in 
these women sharply decline after oophorectomy; in 
contrast, ovarian production of testosterone in women 
with natural menopause declines by only about 50%. In 
this manufacturer-sponsored study, Shifren and col- 
leagues evaluated the effects of physiologic doses of 
transdermal testosterone in 75 healthy women who re- 
ported decreased sexual function after undergoing hys- 
terectomy and bilateral salpingo-oophorectomy before 
natural menopause. 

Study participants ranged in age from 31 to 56 
years, were in stable monogamous relationships, had low 
serum total or free testosterone levels, and had lower 
than average scores on the Brief Index of Sexual Func- 
tioning for Women. They also reported impaired sexual 
function since the surgery. The investigators excluded 
women who were using serotonin reuptake inhibitors, 
had psychiatric illness, or had dyspareunia. 

After a 4-week baseline period, women began three 
consecutive 12-week treatment periods during which 
they received, in random order, two placebo patches, 
one placebo and one active patch (150 yeg/d), and two 
active patches (300 yg/d). All women also received a 
concomitant daily dose of 0.625 mg of oral conjugated 
equine estrogen. Outcome measures included scores on 
the Brief Index of Sexual Functioning for Women, the 
Psychological General Well-Being Index, and a sexual 
function diary completed daily via telephone the last 28 
days of each treatment period. 

Serum free testosterone level remained normal dur- 
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ing the placebo period and increased to mid-normal and 
high-normal range during treatment with 150 and 300 
ug of testosterone per day, respectively. The mean se- 
rum levels of total testosterone and dihydrotestosterone 
also increased and excezded the respective normal ranges 
during treatment with 300 ug of testosterone per day. 

The mean composite score on the Brief Index of Sex- 
ual Functioning for Wemen, expressed as a percentage of 
the mean value for normal women, increased from a mean 
(+ SD) of 52% + 27% at baseline to 72% + 38% during 
the placebo period, 74% + 37% during treatment with 
150 ug of testosterone per day, and 81% + 37% during 
treatment with 300 ug of testosterone per day (P = 0.05 
for comparison with placebo). 

Testosterone at 300 ug per day resulted in increased 
scores for frequency of sexual activity and orgasm in the 
Brief Index of Sexual Functioning for Women (P = 
0.03 for both comparisons with placebo) but did not 
significantly affect scores on relationship satisfaction, 
thoughts—desire, arousal, receptivity—initiation, or prob- 
lems affecting sexual function. Descriptive analyses of 
the frequency of sexual activity dimension of the Brief 
Index of Sexual Functioning showed that at the 300- 
g/d dosage, the percentage of women who had sexual 
fantasies, masturbated. or engaged in sexual intercourse 
at least once a week increased two to three times from 
baseline. The positive well-being, depressed-mood, and 
composite scores of the Psychological General Well-Be- 
ing Index also improved at the higher dose (P = 0.04, 
P = 0.03, and P = 0.04, respectively, compared with 
placebo), but the scores on the telephone-based diary 
did not increase significantly. 

The investigators performed a post hoc analysis of 
the Brief Index of Sexual Functioning composite score, 
stratified by age, by comparing subgroups of women 
younger than the median age of 48 years with patients 
48 years of age and clder. During the placebo period, 
the score increased from a baseline of 50% + 28% in 
the younger women to 80% + 42%; scores did not in- 
crease further during testosterone treatment. In contrast, 
in the older women, the composite score increased from 
53% + 27% at baseline to 63% + 36% during the pla- 
cebo period, to 77% = 37% with 150 ug of testoster- 
one per day (P = 0.03), and to 81% + 38% with 300 
ig, of testosterone per day (P = 0.003). 

Hirsutism and acne scores, frequency of hot flashes, 
serum lipid levels, fasting glucose or insulin levels, and 
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liver function test results were not significantly associ- 
ated with testosterone treatment. One serious adverse 
event, an episode of depression, may have been related 
to treatment. 

The researchers concluded that, in women who 
have undergone hysterectomy and oophorectomy and 
have impaired sexual function, 300 ug of transdermal 
testosterone per day plus oral estrogens was associated 
with mild improvement in sexual function (as measured 
by the Brief Index of Sexual Functioning for Women) 
and with improvements in depressed mood and positive 
well-being. The 150-ug/d dosage showed no benefit 
over placebo. 

For reasons that are not clear, the benefits of trans- 
dermal testosterone were restricted to women 48 years 
of age and older. The study was done in a very selected 
population. Results are not generalizable ro women who 
undergo natural menopause or who have coexisting con- 
ditions, such as depression or dyspareunia, that would 
have excluded them from this study. 

The patients tolerated the treatment well in the 
short term. However, because the 300-ug testosterone 
patch resulted in a mean serum total testosterone level 
greater than the upper limit of normal, longer-term 
studies are needed to assess whether long-term daily use 
of the 300-ug patch is associated with clinically impor- 
tant androgenic effects, such as hirsutism, acne, and 
lipid abnormalities. 

if long-term safety is established, transdermal testos- 
terone may be appropriate treatment for selected women 
when it becomes commercially available. To our knowl- 
edge, no controlled trials have examined the efficacy and 
tolerability of the testosterone preparations currently 
available in the United States for this indication. The 
strong placebo effect found in Shifren and colleagues’ 
study suggests that enhanced attention to impaired sex- 
ual functioning, perhaps by improving communication 
among couples, can alone substantially improve sexual 
functioning. Clinicians should be reminded to carefully 
assess both physical and psychosocial factors affecting 
sexual functioning before attempting pharmacologic in- 
terventions. 
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Long-Term Medical Care of Testicular Cancer Survivors 


David J. Vaughn, MD; Gretchen A. Gignac, MD; and Anna T. Meadows, MD 


Testicular cancer is the most common solid tumor diagnosed in 
men 20 to 35 years of age. Because of highly effective treatments 
that may include surgery, chemotherapy, and radiation therapy, 
most patients become long-term survivors. Health-related issues 
that confront testicular cancer survivors include the late medical 
effects of chemotherapy, the late relapse of disease, the develop- 
ment of second cancers, the effect of the disease and treatment on 


fertility, and the psychosocial consequences. This case-based dis- 
cussion focuses on the primary care physician’s evaluation and 
management of a long-term survivor of testicular cancer who was 
previously treated with surgery and chemotherapy. 


Ann Intern Med. 2002:136:463-470. 
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A 30-year-old man presents to a general internist for eval- 
uation. The patient states that he received curative therapy for 
testicular cancer at age 18. He has no other significant medical 
problems. He smokes one pack of cigarettes daily and drinks 
alcohol socially. He is married, has no children, and works as a 
computer programmer. He had been closely followed by his 
oncologist until age 24, but because of a work-related move has 


had no follow-up for 6 years. 


Wuat Does THE PRIMARY Care PHYSICIAN NEED To 
KNOW ABOUT THE PATIENT'S History RELATING TO 
TESTICULAR CANCER? 

Testicular cancer is the most common solid tumor 
in men 20 to 35 years of age, with approximately 6900 
cases diagnosed annual-y in the United States (1, 2). It 
has been described as “a model for a curable neoplasm” 
(3). Most patients will be cured and become long-term 
survivors. Many will be seen throughout their lives by 
primary care physicians. 

The primary care physician should ask the patient 
about risk factors for testicular cancer, such as cryp- 
torchidism or family h story. Information on the histo- 
logic characteristics of the tumor (for example, semi- 
noma or nonseminomatous germ-cell tumor) must also 
be obtained. Knowing the cancer stage at presentation is 
also important because prognosis and treatment are 
based on stage at presentation and histologic findings. 

Testicular cancer may be localized (stage I) or met- 
astatic. Testicular cancer spreads via the lymphatic sys- 
tem to the retroperitoneal lymph nodes (stage I). 
Blood-borne metastases may involve the lung and, less 
commonly, the liver, skeleton, and brain (stage HI). Pa- 
tients with metastatic disease are further classified as 


good risk, intermediate risk, or poor risk on the basis of 
defined prognostic criteria (4). 

The patient had a left testicular mass at 18 years of age. 
Serum tumor marker assays demonstrated an c-fetoprotein 
level of 265 ug/ml. and a human chorionic gonadotropin level 
of 120 TUIL. Left inguinal orchiectomy was performed. Results 
of pathologic testing showed a nonseminomatous germ-cell tu- 
mor. Computed tomography of the abdomen and pelvis re- 
vealed a 4-cm retroperitoneal mass. Chest radiography revealed 
no abnormalities. Chemotherapy consisting of three cycles of 
bleomycin, etoposide, and cisplatin was given. After chemother- 
apy, results of tumor marker assays and computed tomography 
were normal. The patient has been in continuous remission 
since the end of treatment. 


WHICH THERAPIES ARE USED FOR TESTICULAR CANCER? 

Radical orchiectomy is done to diagnose and treat 
testicular cancer. Retroperitoneal lymph node dissection 
results in staging and treatment in some patients with 
stage I and stage H nonseminomatous germ-cell tumors. 
Para-aortic radiation therapy may be used for semino- 
mas, both as adjuvant therapy for stage I disease and as 
definitive treatment for nonbulky stage II disease. Cis- 
platin-based chemotherapy regimens are given to pa- 
tients with metastatic disease. Other agents commonly 
used include etoposide and bleomycin. The risk classifi- 
cation system described earlier (4) determines the choice 
of regimen and the number of chemotherapy cycles ad- 
ministered. Selected patients may require postchemo- 
therapy surgery for residual disease. 


WHICH Late TOXICITIES ARE ASSOCIATED WITH 
CHEMOTHERAPY FOR TESTICULAR CANCER? 

For many patients with testicular cancer, cisplatin- 
based chemotherapy is critical for cure. However, this 
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Table 1. Screening and Intervention for Potential Late Effects of Cisplatin-Based Chemotherapy in Testicular 





Cancer Survivors 
Late Effect Screening Approach 
Vascular 
Raynaud phenomenon History 
Hyperllpidemla Lipid profile 
Hypertension Blood pressure 
Renal 


Impalred glomerular filtration rate 
Hypomagnesemia 
increased plasma renin and aldosterone 
levels 
Otologic 
Tinnitus and hearing loss 
Neurologic 
Peripheral neuropathy 
Reproductive 
Impalred spermatogenesis 


Serum creatinine level 
Serum magnesium level 
Blood pressure 


Semen analysts 





History; audiogram If otologic effect suspected 


History; neurologic examination 





Intervention 


Behavior modification 
Diet, exerdse, and medication 
Diet, exercise, and medication 


Treat hypertension; avoid nephrotoxins 
Supplemental magnesium 

Diet, exercise, and medication 

Avoid noise; refer to specialist 

Behavior modification; avold neuropathk agents 


Pretreatment sperm banking; In vivo or in vitro 
fertilization; testicular sperm extraction 





therapy may be associated with long-term consequences 
that may affect several organ systems (Table 1) (5-11). 
A recent study showed that circulating plasma levels of 
cisplatin may be detectable for up to 20 years after treat- 
ment (12). The development of late consequences re- 
lated to cisplatin-based chemotherapy is not specific to 
patients with testicular cancer but must be considered 
because of the high proportion of these patients who 
will become long-term survivors. 

Chemotherapy for testicular cancer is associated 
with vascular toxicity. The reported incidence of 
Raynaud phenomenon in patients with testicular cancer 
treated with cisplatin-based chemotherapy ranges from 
10% to 49% (6, 8, 9, 13). Bleomycin is largely respon- 
sible for these symptoms. In up to half of patients, 
symptoms will gradually resolve. Serious vascular com- 
plications, including myocardial infarction, stroke, and 
thromboembolic disease, have been reported in men 
with testicular cancer treated with cisplatin-based che- 
motherapy (14-16). 

In a study of patients with testicular cancer who 
were treated with surgery or with surgery and cisplatin- 
based chemotherapy, Nichols and colleagues (17) re- 
ported no increased risk for cardiovascular events in the 
chemotherapy group at a median follow-up of 5 years. 
More recently, Meinardi and coworkers (18) demon- 
strated an observed-to-expected ratio of cardiovascular 
events of 7.1 (95% CI, 1.9 to 18.3) for patients with 
testicular cancer who were age 50 years or younger, had 
received chemotherapy, and were in remission for 10 or 
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more years compared with a general male population. 
The potential increased risk for cardiovascular events 
can be explained, in part, by studies that demonstrated 
the development of hypertension and hyperlipidemia af- 
ter chemotherapy in these patients (9, 18—21). Increased 
risk could also be related to cisplatin-mediated vascular 
endothelial injury (11). Additional studies are needed to 
define the actual risk, if any, for early cardiovascular 
events in long-term survivors of testicular cancer who 
received chemotherapy. We recommend that the pri- 
mary care physician be attentive to identifying and treat- 
ing modifiable cardiovascular risk factors, including to- 
bacco use, hypertension, and hyperlipidemia, in these 
patients. 

Some degree of nephrotoxicity occurs in all patients 
who receive cisplatin (5-7, 9-11, 22, 23). The decrease 
in glomerular filtration rate may not improve over time 
(5-7, 9, 22, 23). Although this decreased glomerular 
filtration rate may not have immediate clinical relevance, 
its potential effect on long-term renal function and as- 
sociated conditions is not clear (18). Cisplatin also re- 
sults in hypomagnesemia and increased plasma renin 
and aldosterone levels (9, 24, 25), which may contribute 
to cardiovascular toxicity. We recommend that primary 
care physicians monitor magnesium levels because 
chronic magnesium wasting can occur for many years in 
some patients. 

Tinnitus and high-frequency hearing loss (4 to 8 
MHz) are persistent problems in approximately 20% of 
patients treated with cisplatin-based chemotherapy for 
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testicular cancer (7, 9, 26). Possible risk factors for oto- 
toxicity include cumuative cisplatin dose, history of 
noise exposure, and preexisting hearing loss (26). 

Peripheral neuropathy, typically sensory, may occur 
after cisplatin-based chemotherapy. Most of the re- 
ported cases of substantial neurotoxicity have resulted 
from the cisplatin, vinblastine, and bleomycin regimen, 
which currently is not standard therapy (27). Substitut- 
ing etoposide for vinblastine has dramatically decreased 
the incidence of neuropathy (28). 

Acute pulmonary toxicity secondary to bleomycin is 
a rare but well-known complication (29). Cigarette 
smoking has been identified as a risk factor for bleomy- 
cin-induced pulmonary toxicity (6, 11, 30). Long-term 
pulmonary function is preserved in most testicular can- 
cer survivors, even if bleomycin was administered (31). 


IF CHEMOTHERAPY-RELATED LATE TOXICITY IS 
IDENTIFIED, WHICH INTERVENTIONS SHOULD BE 
CONSIDERED? 

Interventions should be based on the seriousness of 
the late effects. If the patient reports the Raynaud phe- 
nomenon or paresthesia, the physician can encourage 
the patient to modify any behavior that worsens the 
symptoms. Hypertension and lipid abnormalities can be 
addressed with dietary modification, exercise, and med- 
ications, as indicated. Renal function may be preserved 
over the long term by controlling hypertension and di- 
abetes, if they are present, and by avoiding unnecessary 
exposure to nephrotoxic agents. Although the effect of 
ongoing smoking on pulmonary function in the bleo- 
mycin-exposed lung has not been defined, the cardiovas- 
cular and carcinogenic effects of smoking are well 
known. Patients should be strongly encouraged to stop 
smoking and offered the opportunity to participate in 
smoking cessation programs. The physician should ask 
about noise exposure in the workplace to potentially 
limit additional hearing loss. Patients in whom cisplatin- 
induced ototoxicity is suspected should be referred for 
audiologic examination; most, however, will not need 
corrective hearing devices (26). 

The patient admis that his digits become discolored 
and uncomfortable when exposed to severe cold. Although 
mild, these symptoms are annoying. He has a dry cough that 
he attributes to smokiag, but no dyspnea. He reports no 
hearing loss or tinnitus. The primary care physician counsels 
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the patient on ways to avoid cold exposure, strongly recom- 
mends discontinuing tobacco use, and refers the patient to a 
smoking cessation program. 

The physician then begins to examine the patient. 


WHICH ASPECTS OF PHYSICAL EXAMINATION ARE 
IMPORTANT FOR TESTICULAR CANCER SURVIVORS? 

The physician caring for the testicular cancer survi- 
vor should perform a complete physical examination an- 
nually. Weight and blood pressure should be recorded. 
The skin should be examined for pigmented lesions be- 
cause patients with testicular cancer appear to have an 
increased risk for dysplastic nevi (32, 33). The lymph 
node examination is important because recurrence can 
sometimes be detected in the neck. The remaining tes- 
ticle should be examined because of the increased risk 
for developing a second germ-cell tumor (34, 35). 


Are LABORATORY TESTS INDICATED? 

We recommend performing serum tumor marker 
assays (a-fetoprotein and human chorionic gonado- 
tropin) and chest radiography annually to monitor 
for disease recurrence. For patients who received che- 
motherapy, renal function should be assessed at base- 
line by measuring serum creatinine and magnesium 
concentrations. In addition, we recommend that all 
patients, starting 2 years from the end of chemother- 
apy, have a baseline lipid analysis with subsequent 
testing as indicated. 

On physical examination, the patient’s blood pressure is 
135/90 mm Hg and his heart rate is 72 beats/min. A skin 
examination reveals scattered nevi across the trunk, one of 
which is 6 mm in diameter with irregular borders. The 
remainder of the physical examination is normal. The re- 
maining testicle is normal. 

The patient is especially concerned about the risk for 
developing cancer later in life. He asks the physician for 
comprehensive cancer screening and for measures he can 
take to prevent the development of another cancer. 


WHAT ARE THE Risks FOR LATE RELAPSE OF TESTICULAR 
CANCER AND FOR SECOND TESTICULAR CANCER? 

For patients with testicular cancer, most recurrences 
occur within 2 years of the end of treatment. However, 
late recurrence of testicular cancer may occur in both 
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early- and advanced-stage disease (36-38). The inci- 
dence of late relapse is approximately 2% to 3%. The 
most common sites of late recurrence are the retroperi- 
toneum and chest. Late recurrences are primarily man- 
aged with surgery because they are often refractory to 
chemotherapy. Because of the possibility of late recur- 
rence, patients with testicular cancer need lifelong mon- 
itoring, 

Three percent to 4% of patients with a history of 
testicular cancer will develop a second testicular cancer, 
and the increased risk levels off 15 to 20 years after the 
initial diagnosis (34-35). This observation may, in part, 
result from an increased incidence of carcinoma in situ 
in the contralateral testis, a known precursor to germ- 
cell tumors (39). Chemotherapy may decrease the risk 
for or postpone the development of carcinoma in situ 
and subsequent testicular cancer (40). Patients who 
undergo a second orchiectomy will require long-term 
testosterone replacement therapy. The identification of 
bilateral testicular cancer may signify a genetic suscepti- 
bility to the disease. Recently, genetic linkage analysis of 
families with multiple cases of testicular cancer (includ- 
ing bilateral cancer) has led to identification of a testic- 
ular cancer susceptibility gene locus that is mapped to 


chromosome Xq27 (41). 


How SHOULD THE PHYSICIAN LOOK FOR RECURRENT 
TESTICULAR CANCER? 

The physician overseeing the long-term care of tes- 
ticular cancer survivors should annually perform a com- 
plete physical examination that includes careful assess- 
ment of the remaining testicle. As noted previously, 
annual studies, including serum tumor marker assays 
and chest radiography, should be performed to screen 
for disease recurrence. Additional radiologic studies, 
such as testicular ultrasonography or computed tomog- 
raphy of the retroperitoneum, should be performed if 
recurrent disease is suspected. 


Are Patients WHO Survive TESTICULAR CANCER AT 
SUBSEQUENT Risk FOR DEVELOPING OTHER CANCERS? 
Patients cured of testicular cancer have been 
shown to be at risk for the development of cancer 
later in life. In an analysis of 16 population-based 
cancer registries in North America and Europe, which 
included 28 843 patients treated for germ-cell tumors 


Annals of Internal Medicine | Volume 136 ¢ Number 6 


466) 19 March 2002 








between 1935 and 1993, the observed-to-expected ra- 
tio of second cancers in this population compared to 
the general population was 1.43 (CI, 1.36 to 1.51) 
(42). These second cancers included both radiation- 
induced solid tumors and chemotherapy-induced leu- 
kemia. Many patients treated in this series received 
outdated treatments that were probably more carci- 
nogenic than are current treatments. In patients with 
testicular cancer treated more recently, the risk for a 
second cancer may be substantially lower. 

For testicular cancer survivors who have received 
radiation therapy, the overall risk for developing a sec- 
ondary solid tumor is approximately two to three times 
greater than that of like-aged persons in the general pop- 
ulation. The risk for developing a secondary solid tumor 
increases in proportion to the duration of follow up. 
Solid tumors that have been identified include sarcomas 
and cancers of the gastrointestinal and genitourinary 
tract (42-46). Acute myelogenous leukemia with spe- 
cific abnormalities in chromosome 11q23 may occur 2 
to 3 years after treatment with etoposide (45-49). The 
risk for leukemia appears to be cumulative and dose- 
dependent. At standard doses of etoposide (=2 g/m?, 
the total cumulative dose for up to four cycles of either 
the bleomycin, etoposide, and cisplatin or the etoposide 
and cisplatin regimen), the overall incidence of leukemia 
is expected to be very low (<0.5%). However, at higher 
doses of etoposide (>2 g/m’), the 5-year incidence in- 
creases to about 2% (46, 47). 

An association has been reported between testicular 
cancer and dysplastic nevi (32, 33). Dysplastic nevi may 
be precursors to melanoma. One study demonstrated 
that 37% of patients with germ-cell tumors had multi- 
ple, atypical nevi as compared with 15% of healthy con- 
trols (33). An increased incidence of melanoma has also 
been reported in survivors of germ-cell tumors (42, 50). 
It is not known whether these patients have an inherent 
increased risk for dysplastic nevi or whether treatment 
plays a role. We recommend that patients with testicular 
cancer who have atypical nevi be referred to a dermatol- 
ogist for careful skin assessment and surveillance. 


Wuat Can Patients Do To Decrease THE Risk FoR 
SECOND CANCERS? 
It is not known whether second cancers can be pre- 


vented in testicular cancer survivors. However, certain 
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measures may be helpful. Patients should be instructed 
and encouraged to self-examine the remaining testicle 
and skin regularly. In addition, patients should be vig- 
orously encouraged to refrain from or discontinue 
smoking. Limiting sun exposure and using sunscreens 
should also be encouraged. Finally, early detection of 
common types of cancer, such as colorectal and prostate 
cancer, should be addressed at the appropriate age. 

The patient mentions that he and his wife have been 
trying to have a child, but his wife has not yet become 
pregnant. The patient reports that he banked his sperm 
before receiving chemotherapy. He notes that his erectile 
and ejaculatory functions are normal. 


WaT Is THE LIKELIHOOD THAT THE PATIENT HAS 
DECREASED FERTILITY? 

In newly diagnosed patients, decreased spermatogene- 
sis and increased levels of follicle-stimulating hormone may 
be observed before orch:ectomy (51, 52). Approximately 
one third of patients who have undergone orchiectomy 
have severe oligospermia or azoospermia (53). Cisplatin- 
based chemotherapy also substantially impairs spermato- 
genesis (54-58). The probability for recovery of spermat- 
ogenesis after chemotherapy depends on the age of the 
patient, the severity of pretreatment oligospermia, and the 
cumulative dose of chemotherapy received (54, 59). Some 
patients with oligospermia can still father children (57). 
Chemotherapy may also result in Leydig-cell dysfunction, 
which increases luteinizing hormone levels. Serum testos- 
terone levels remain in the normal range in most patients 
(60-63). Patients who undergo retroperitoneal lymph 
node dissection may develop dry ejaculation. The introduc- 
tion of nerve-sparing surgery has preserved normal ejacula- 
tion in most men who undergo this procedure (64—66). 


Are THERE INTERVENTIONS TO IMPROVE FERTILITY IN 
PATIENTS TREATED FOR TESTICULAR CANCER? 

Patients with testicular cancer who will have retroper- 
itoneal lymph node dissection or chemotherapy should be 
encouraged to bank sperm before having these treatments 
(67). If fertility is an important concern, infertile testicular 
cancer survivors should be referred to a center specializing 
in assisted reproductive technologies. In vitro and in vivo 
fertilization using banked sperm is usually successful. Re- 
cent technical advances, such as intracytoplasmic sperm in- 
jection, offer survivors additional hope of paternity. Finally, 
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sperm have been successfully extracted from testicular tissue 
in patients with chemotherapy-related, nonobstructive 
azoospermia (67, 68). 

The patients affect seems flat. He states that he is 
pleased with his marriage but worries about whether he 
and his wife will ever be able to have children. 


Are CERTAIN MENTAL HEALTH PROBLEMS PREVALENT 
IN TESTICULAR CANCER SURVIVORS? Is FORMAL 
PSYCHOLOGICAL TESTING INDICATED? 

Studies have demonstrated that fewer than 10% 
of testicular cancer survivors are affected by long-term 
psychosocial consequences (69~74). In one study, the 
health-related quality of life in long-term testicular 
cancer survivors was reported to be as good as or even 
better than that of men in the general population 
(69). Studies have demonstrated that sexual function 
and fertility are important predictors of psychosocial 
outcome (74-77). Testicular cancer survivors may re- 
port concerns about sexuality, such as decreased li- 
bido, diminished orgasm intensity, and erectile or 
ejaculatory impairment (75-82). Potential sexual 
problems should be discussed with patients before 
commencing cancer treatment and at follow-up visits 
(83, 84). Because the minority of testicular cancer 
survivors suffer long-term psychological distress, we 
do not advocate formal psychological evaluation and 
testing unless psychosocial concerns are suspected. 

The patient asks whether he should see an oncologist at 
this point. He also wonders how frequently he should see his 
primary care physician for follow-up. 


How OFTEN SHOULD THE PRIMARY CARE PHYSICIAN 
SEE THE PATIENT FOR ROUTINE FOLLOW-UP? WHICH 
Tests SHOULD BE DONE AT THESE Visits? WHEN 
SHOULD THE PATIENT BE REFERRED TO A CANCER 
SPECIALIST? 

At the end of treatment, most patients with testicular 
cancer begin a follow-up schedule with a cancer specialist 
to monitor for disease recurrence. Visits are usually more 
frequent during the first 2 years after treatment and be- 
come less frequent between years 3 and 5. After year 5, 
patients should be seen annually by a cancer specialist for 
detection of late recurrence. We also recommend that tes- 
ticular cancer survivors who are more than 2 years from the 
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Table 2. Récommendations for the Annual Medical Evaluation of Testicular Cancer Survivors* 


Recommendation 


Complete history with special attention to 
Tobacco use 
Sunscreen use 
Fertility assessment 
Psychosocial and sexuality status 
Cardiovascular risk factors associated with cisplatin-based 
chemotherapy 
Late effects of dsplatin-based chemotherapy 
Complete physical examination, including 
Blood pressure 
Skin examination 
Testis examination 
Laboratory monitoring 
Serum tumor marker assays 
Serum creatinine and magnesium associated with cdsplatin-based 
chemotherapy 
Lipid profile associated with cisplatin-based chemotherapy 
Radiologic studies 
Chest radiography 








Rationale (Reference) 


Cardiovascular and carcinogenic risks 

Increased risk for dysplastic nevi (32, 33) 

Potential for subfertility associated with the disease and treatment 
Interrelationship between sexuality and psychosocial status (74~77) 
Postchemotherapy hypertension and hyperlipidemia (9, 18-21) 


Impact on multiple organ systems 
Postchemotherapy hypertension (9, 18, 19) 
Increased risk for dysplastic nevi (32, 33) 

3%-4% risk for secondary germ-cell tumor (34, 35) 


2%-3% risk for late relapse (36-38) 
Decreased glomerular filtration rate and hypomagnesemia (5-7, 9, 22-25) 


Postchemotherapy hyperlipidemia (9, 18-21) 


2%~-3% risk for late relapse (36-38) 





* These recommendations are the opinions of the authors and have not undergone consensus review or prospective validation. 


completion of treatment have annual comprehensive med- 
ical evaluations. Either a primary care physicien with 
knowledge of testicular cancer and treatment sequelae or a 
cancer specialist with expertise in general medicine should 
perform this medical evaluation. The visit should center on 
an assessment of the patient’s overall health status, with 
special focus on the potential late consequences of testicular 
cancer and its treatment. Our recommendations for the 
annual medical evaluation of testicular cancer survivors are 
summarized in Table 2. Primary care physicians should 
refer patients to a cancer specialist if disease recurrence is 
suspected. With careful attention to the medical and psy- 
chosocial issues that confront testicular cancer survivors, 
informed primary care physicians can have an important 
effect on the long-term well-being of these patients. 
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Deconstructing the Placebo Effect and Finding the Meaning Response 


Danie! E. Moerman, PhD, and Wayne B. Jonas, MD 


We provide a new perspective with which to understand what for 
a half century has been known as the “placebo effect.” We argue 
that, as currently used, the concept includes much that has noth- 
ing to do with placebos, confusing the most interesting and im- 
portant aspects of the phenomenon. We propose a new way to 
understand those aspects of medical care, plus a broad range of 
additional human experiences, by focusing on the idea of “mean- 
ing,” to which people, when they are sick, often respond. We 
review several of the many areas in medicine in which meaning 


affects illness or healing and introduce the idea of the “meaning 
response.” We suggest that use of this formulation, rather than 
the fixation on inert placebos, will probably lead to far greater 
insight into how treatment works and perhaps to real improve- 
ments in human well-being. 
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[The cure for the headache] was a kind of leaf, which required 
to be accompanied by a charm, and if a person would repeat 
the charm at the same time that he used the cure, he would be 
made whole; but that without the charm the leaf would be of 


no avail.” 
— Socrates, according to Plato (1) 


here is a renewed interest in placebos and the pla- 

cebo effect-—on their reality, their ethics, their place 
in medicine, or not, both in and out of the clinic and 
academy. The U.S. National Institutes of Health re- 
cently sponsored a large conference called “Science of 
the Placebo” (2). At least five serious books on the sub- 
ject (3-7) plus a book of poetry (8) and a novel (9)— 
each titled Placebo Effect—have been published since 
1997. In the past 10 years, the National Library of Med- 





icine has annually listed an average of 3972 scholarly 
papers with the keywords “placebo,” “placebos,” or “pla- 
cebo effect,” with a low of 3362 papers in 1992 and a 
high of 4814 in 2000. During the fall of 2000, a dis- 
cussion of the effect of new “drag free” suits, which 
might give an edge to Olympic swimmers, appeared in 
US News and World Report: “|S}wimming officials aren't 
convinced this is anything more than the placebo effect. 
Swimmers excel because they mink they've got an edge” 
(10). One widely reported study, which concluded that 
placebos were powerless (11), or represented the Wizard 
of Oz (12), occasioned a blizzard of criticism (13-26) 
and some support (27). It’s in the papers (28, 29). It’s in 
the air. 

Yet the most recent serious attempt to try logically 
to define the placebo effect failed utterly (30). Given the 


ways people have gone about it, this seems unsurprising. 
Arthur K. Shapiro, MD, who spent much of his career 
as a psychiatrist studying the placebo effect, recently 
wrote: 

A placebo is a substance or procedure .. . that is objec- 
tively without specific activity for the condition being 
treated ... The placebo effect is the ... therapeutic 


effect produced by a placebo. (31) 


If we replace the word “placebo” in the second sen- 
tence with its definition from the first, we get: “The 
placebo effect is the therapeutic effect produced by 
[things] objectively without specific activity for the con- 
dition being treated.” This makes no sense whatsoever. 
Indeed, it flies in the face of the obvious. The one thing 
of which we can be absolutely certain is that placebos do 
not cause placebo effects. Placebos are inert and don't 
cause anything. 

Moreover, people frequently expand the concept of 
the placebo effect very broadly to include just about 
every conceivable sort of beneficial biological, social, or 
human interaction that doesn’t involve some drug well- 
known to the pharmacopoeia. A narrower form of this 
expansion includes identifying “natural history” or “re- 
gression to the mean” (as we might observe them in a 
randomized, controlled trial) as part of the placebo ef- 
fect. But natural history and regression occur not only in 
the control group. Nothing in the theory of regression 
to the mean (31) hints that when people are selected for 
being extreme on some measure (blood pressure or cho- 
lesterol, for example), they are immune to regression if 
they receive active treatment. Such recipients are as 


© 2002 American College of Physicians-American Society of Internal Medicine | 471 





PERSPECTIVE | The Meaning Response 


likely (or unlikely) to move toward homeostasis as are 
control group patients. So, regression to the mean is in 
no meaningful way a “placebo effect.” Ernst and Resch 
(32) took an important step in trying to clarify this 
situation by differentiating the “true” from the “per- 
ceived” placebo effect. But “true placebo effect” hasn’t 
really caught on as a viable concept. 

The concept of the placebo effect has been expanded 
much more broadly than this. Some attribute the effects of 
various alternative medical systems, such as homeopathy 
(33) or chiropractic (34), to the placebo effect. Others have 
described studies that show the positive effects of enhanced 
communication, such as Egbert’s (35), as “the placebo re- 
sponse without the placebo” (7). 

No wonder things are confusing. 


MEANING AND MEDICINE 

We suggest thinking about this issue in a new way. 
A group of medical students was asked to participate in 
a study of two new drugs, one a tranquilizer and the 
other a stimulant (36). Each student was given a packet 
containing either one or two blue or red tablets; the 
tablets were inert. The students’ responses to a question- 
naire indicated that 1) the red tablets acted as stimulants 
while the blue ones acted as depressants and 2) two 
tablets had more effect than one. The students were not 
responding to the inertness of the tablets. Moreover, 
these responses cannot be easily accounted for by natural 
history, regression to the mean, or physician enthusiasm 
(presumably the experimenters were as enthusiastic 
about the reds as the blues). Instead, they can be ex- 
plained by the “meanings” in the experiment: 1) Red 
means “up,” “hot,” “danger,” while blue means “down,” 

ol,” “quiet” and 2) two means more than one. These 
effects of color (37—40) and number (41, 42) have been 
widely replicated. 

In a British study, 835 women who regularly used 
analgesics for headache were randomly assigned to one 
of four groups (43). One group received aspirin labeled 
with a widely advertised brand name (“one of the most 
popular” analgesics in the United Kingdom that had 
been “widely available for many years and supported by 
extensive advertising”). The other groups received the 
same aspirin in a plain package, placebo marked with 
the same widely advertised brand name, or unmarked 
placebo. In this study, branded aspirin worked better 
than unbranded aspirin, which worked better than 
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branded placebo, which worked better than unbranded 
placebo. Among 435 headaches reported by branded 
placebo users, 64% were reported as improved 1 hour 
after pill administration compared with only 45% of the 
410 headaches reported as improved among the un- 
branded placebo users. Aspirin relieves headaches, but so 
does the knowledge that the pills you are taking are 
“good” ones. 

In a study of the benefits of aerobic exercise, two 
groups participated in a 10-week exercise program. One 
group was told that the exercise would enhance their 
aerobic capacity, while the other group was told that the 
exercise would enhance aerobic capacity and psycholog- 
ical well-being. Both groups improved their aerobic 
capacity, but only the second group improved in psy- 
chological well-being (actually “self-esteem”). The re- 
searchers called this “strong evidence ... that exercise 
may enhance psychological well-being via a strong pla- 
cebo effect” (44). 

In the red versus blue pill study, we can correctly (if 
not very helpfully) classify the responses of the students 
as “placebo effects” because they did indeed receive inert 
tablets; it seems clear, however, that they responded not 
to the pills but to their colors. In the second study, the 
presence of the brand name enhanced the effect of both 
the inert and the active drug. It doesn’t seem reasonable 
to classify the “brand name effect” as a “placebo effect” 
because no placebos are necessarily involved. Mean- 
while, calling the consequences of authoritative instruc- 
tion to the exercisers a “placebo effect” could come only 
from someone who believes that words do not affect ‘the 
world, someone who has never been told “I love you” or 
who has never read the reviews of a rejected grant pro- 
posal. It seems reasonable to label all these effects (ex- 
cept, of course, of the aspirin and the exercise) as “mean- 
ing responses,” a term that seeks, among other things, to 
recall Dr. Herbert Benson’s “relaxation response” (45). 
Ironically, although placebos clearly cannot do saying 
themselves, their meaning can. 

We define the meaning response as the physiologic or 
psychological effects of meaning in the origins or treatment 
of illness; meaning responses elicited after the use of inert or 
sham treatment can be called the “placebo effect” when 
they are desirable and the “nocebo effect” (46) when they 
are undesirable. This is obviously a complex notion with 
several terms that would be challenging to unpack (“desir- 
able,” “effect,” “meaning,” “treatment,” “illness”)—an ex- 
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ercise that cannot be carried out here. Note that this 
definition excludes several elements that are usually in- 
cluded in our understanding of the placebo effect, such 
as natural history, regression, experimenter or subject 
bias, and error in measurement or reporting. Note as 
well that the definition is not phrased in terms of “non- 
specific” effects; although many elements of the mean- 
ing response or placebo effect may seem nonspecific, 
they are often quite specific in principle after they are 
understood. 


Meaning Permeates Medical Treatment 

Insofar as medicine is meaningful, it can affect pa- 
tients, and it can affect the outcome of treatment (47— 
49). Most elements of medicine are meaningful, even if 
practitioners do not intend them to be so. The physi- 
cian’s costume (the white coat with stethoscope hanging 
out of the pocket) (50), manner (enthusiastic or not), 
style (therapeutic or experimental), and language (51) 
are all meaningful and can be shown to affect the out- 
come; indeed, we argue that both diagnosis (52) and 
prognosis (53) can be important forms of treatment. 

Many studies can be cited to document aspects of the 
therapeutic quality of the practitioner's manner (54). In 
one, a strong message of the effect of a drug (an inert 
capsule) substantially reduced the patients’ report of the 
pain of mandibular block injection compared with the pain 
after a weak message. Patients who received the weak mes- 
sage reported less pain than a group that received no pla- 
cebos and no message at all (55). In another study, 200 
patients with symptoms but no abnormal physical signs 
were randomly assigned to a positive or a negative consul- 
tation. In a survey of patients 2 weeks later, 64% of pa- 
tients in the positive consultation group said they were all 
better, while only 39% of those who had negative consul- 
tations thought they were better (56). 

Although there is strong evidence for such “physi- 
cian effects,” little evidence shows that “patient effects” 
are very important. A mass of research in the 1970s 
designed to identify “placebo reactors” produced only 
inconsistent and contradictory findings (57-59). 


Meaning Can Have Substantial Physiologic Action 
Placebo analgesia can elicit the production of en- 
dogenous opiates. Analgesia elicited with an injection of 
saline solution can be reversed with the opiate antago- 
nist naloxone and enhanced with the opiate agonist pro- 
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glumide (60). Likewise, acupuncture analgesia can be 
reversed with naloxone in animals (61) and people (62). 
To say that a treatment such as acupuncture “isn’t better 
than placebo” does not mean that it does nothing. 


Meaning and Surgery 

The classic example of the meaningful effects of sur- 
gery comes from two studies of ligation of the bilateral 
internal mammary arteries as a treatment for angina (63, 
64). Patients receiving sham surgery did as well—with 
80% of patients substantially improving—as those re- 
ceiving the active procedure in the trials or in general 
practice. Although the studies were small, the procedure 
was no longer performed after these reports were pub- 
lished. Of note, these effectiveness rates (and those re- 
ported by the proponents of the procedure at the time) 
are much the same as those achieved by contemporary 
treatments such as coronary artery bypass or B-blockers. 

Some observers have suggested that the success of 
transmyocardial laser revascularization, a procedure 
without a clear mechanism, may be explained by what 
they call the placebo effect (65) but what we call the 
meaning response. This is a plausible interpretation of a 
recent trial showing dramatic improvement in very sick 
people in both participant groups of a control trial of 
transmyocardial laser revascularization (Leon MB, Baim 
DS, Moses JW, Laham RJ, Knopf W. A randomized 
blinded clinical trial comparing percutaneous laser myo- 
cardial revascularization [using Biosense LV Mapping] 
vs. placebo in patients with refractory coronary ischemia. 
Presented at American Heart Association Scientific Ses- 
sion, 12-15 November 2000). 

Surgery is particularly meaningful: Surgeons are 
among the elite of medical practitioners; the shedding of 
blood is inevitably meaningful in and of itself. In addi- 
tion, surgical procedures usually have compelling ratio- 
nal explanations, which drug treatments often do not. 
The logic of arthroscopic surgery (“we will clean up a 
messy joint’) is much more sensible and understandable 
(and even effective [66]), especially for people in a cul- 
ture rich in machines and tools, than is the logic of 
nonsteroidal anti-inflammatory drugs (which “inhibit 
the production of prostaglandins which are involved in 
the inflammatory process,” something no one would 
ever tell a patient). Surgery clearly induces a profound 
meaning response in modern medical practice (67—69). 





19 March 2002| Annals of [mersa] Medicine 





Volume 136° Number o|473 





PERSPECTIVE | The Meaning Response 


Figure. Data from 83 studies of the use of cimeticine or 
ranitidine for duodenal ulcer disease. 
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In all cases, ulcers and ulcer healing were diagnosed endoscopically. Most 
studies lasted 4 weeks; a few were a bit shorter or longer. Sample sizes ranged 
from 12 to 210 participants (mean, 58). The quality of these studies was 
generally good for the era in which they were conducted (mostly verween 
1976 and 1986), although probably not fully adequate by contemporary 
standards, This analysis differs from the ordinary, in which placebo and 
active treatments are combined in an odds ratio, relative risk, or riss differ- 
ence, The point of this analysis is not, however, to determine whetker anti- 
secretory medication is effective; clearly it is. The issue is the relaienaship 
between the pharmacologic and the meaningful dimensions of treatment. (A 
detailed account of these studies is available elsewhere [42].) 





MEANING, CULTURE, AND MEDICINE 

Anthropologists understand cultures as complex 
webs of meaning, rich skeins of connected understand- 
ings, metaphors, and signs. Insofar as 1) meaning has 
biological consequence and 2) meanings vary across cul- 
tures, we can anticipate that biology will differ in differ- 
ent places, not because of genetics but because of these 
entangled ideas; we can anticipate what Margaret Lock 
has called “local biologies” (70, 71); Lock has siewn 
dramatic cross-cultural variation in the existence ard ex- 
perience of “menopause” (70, 71). Moreover, Phillips 
has shown that “Chinese Americans, but not whites, die 
significantly earlier than normal (1.3 to 4.9 y) if they 
have a combination of disease and birth year which Chi- 
nese astrology and medicine consider ill fated” (72). 
Among Chinese Americans whose deaths were attrib- 
uted to lymphatic cancer (7 = 3041), those who were 
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born in “Earth years”—and consequently were deemed 
by Chinese medical theory to be especially susceptible to 
diseases involving lumps, nodules, or tumors—had an 
average age at death of 59.7 years. In contrast, among 
those born in other years, age at death of Chinese Amer- 
icans with lymphatic cancer was 63.6 years—nearly 4 
years longer. Similar differences were also found for var- 
ious other serious diseases. No such differences were ev- 
ident in a large series of “whites” who died of similar 
causes in the same period. The intensity of the effect was 
shown to be correlated with “the strength of commit- 
ment to traditional Chinese culture.” These differences 
in longevity (up to 6% or 7% difference in length of 
life!) are not due to having Chinese genes but to having 
Chinese ideas, to knowing the world in Chinese ways. 
The effects of meaning on health and disease are not 
restricted to placebos or brand names but permeate life. 

One of us has shown variation in the response of 
control groups to inert medication in diverse cultures for 
the same conditions (ulcers, hypertension, and anxiety) 
(42). The Figure shows the relationship between control 
group and active treatment group healing for endoscop- 
ically diagnosed duodenal ulcer treated with antisecre- 
tory medication. Control group healing and active treat- 
ment group healing seem functionally related in these 
studies. The correlation between control and active heal- 
ing rates is 0.49; as the placebo group's healing rate 
increases, so does the rate of the active treatment group. 
Although the average control group healing rate in five 
German studies has been 62.4%, the healing rate was 
16.7% in three studies from neighboring Denmark and 
the Netherlands. The number needed to treat for benefit 
(NNT), to obtain ulcer healing, can be calculated; for 
ulcer patients treated with placebo, the NNT, for those 
who are German (not Danish or Dutch) is 2. 


CONCLUSIONS 

Practitioners can benefit clinically by conceptualiz- 
ing this issue in terms of the meaning response rather 
than the placebo effect. Placebos are inert. You can't do 
anything about them. For human beings, meaning is 
everything that placebos are not, richly alive and pow- 
erful. However, we know little of this power, although 
all clinicians have experienced it. One reason we are so 
ignorant is that, by focusing on placebos, we constantly 
have to address the moral and ethical issues of prescrib- 
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ing inert treatments (73, 74), of lying (75), and the like. 
It seems possible to evade the entire issue by simply 
avoiding placebos. One cannot, however, avoid meaning 
while engaging human beings. Even the most distant 
objects—the planet Venus, the stars in the constellation 
Orion—are meaningful to us, as well as to others (76). 
Yet, a huge puzzle remains: Obviously the meaning 
response is of great value to the sick and the lame. For 
example, eliciting the meaning response requires re- 
markably little effort (“You will be fine, Mr. Smith”). So 
why doesn’t this happen all the time? And why can’t you 
do it to yourself? Psychologist Nicholas Humphrey has 
suggested that this conundrum may have evolutionary 
roots: Healing has its benefits but also its costs (77}. 
(For example, relieving pain may encourage premature 
activity, which could exacerbate the injury. Moreover, 
immune activity is metabolically very demanding on an 
injured system.) Perhaps only when a friend, relative, or 
healer indicates some level of social support (for exam- 
ple, by performing a ritual) is the individual’s internal 
economy able to act. Moreover, as we have clarified, 
routinized, and rationalized our medicine, thereby rely- 
ing on the salicylates and forgetting about the more 
meaningful birches, willows, and wintergreen from 
which they came—in essence, stripping away Plato’s 
“charms”—we have impoverished the meaning of our 
medicine to a degree that it simply doesn’t work as well 
as it might any more. Interesting ideas such as this are 
impossible to entertain when we discuss placebos; they 
spring readily to mind when we talk about meaning. 
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EDITORIAL i 


Recognition and Treatment of Erythema Migrans: Are We Off Target? 


he clinical manifestation most closely associated 
with Lyme disease is the rash that develops at the 
site of a bite from an Lxodes scapularis tick. Erythema 
migrans is present in at least 90% of objective cases of 
Lyme disease (1). Although it usually resolves spontane- 
ously (that is, without any antimicrobial therapy), it 
may be the forerunner, in untreated patients, of cardiac, 
neurologic, or arthritic conditions, causing significant 
morbidity (1, 2). These sequelae generally respond to 
antibiotics (1-3). However, treatment of patients with 
erythema migrans is usually highly effective in prevent- 
ing the development of these complications (1-3). 
Despite the importance of erythema migrans, its 
clinical diagnosis has not been completely straightfor- 
ward. Although once considered pathognomonic for 
Lyme disease, erythema migrans may be confused with 
other rashes that are virtually identical in appearance. 
These include a localized inflammatory reaction that 
may follow an arthropod bite but is unassociated with 
Borrelia burgdorferi infection (4, 5), and a recently de- 
scribed rash linked to the bite of an Amblyomma tick 
and a separate etiologic agent (6). In practice, erythema 
migrans has been diagnosed primarily on clinical 
grounds, without laboratory testing. However, microbi- 
ological confirmation is useful in a research setting to 
distinguish definite cases of Lyme disease and to define 
the true clinical features (7, 8). Recovery of B. burgdor- 
feri from cultures of skin biopsy specimens or blood is 
the gold standard for diagnosis of early Lyme disease. 
In this issue, Smith and colleagues (9) describe the 
clinical manifestations of illness and outcome in a group 
of U.S. patients with erythema migrans and laboratory 
evidence of B. burgdorferi infection. All patients were 
part of a larger cohort of nearly 11 900 participants who 
had initially enrolled in a double-blind, placebo- 
controlled study of the safety and efficacy of a Lyme 
disease vaccine. Smith and calleagues reviewed data 
from 118 patients whose B. burgdorferi infection was 
confirmed by a positive culture or positive results on 
polymerase chain reaction (PCR). For 12% of patients 
with negative cultures, the microbiological diagnosis was 
supported by PCR alone. Given the risks for false-posi- 
tive results on PCR, diagnosis was necessarily somewhat 
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less definite for these patients than for patients with 
positive cultures. 

The greatest strength of the study was the broad 
geographical representation of patients. Forty-seven per- 
cent were from New England, 51% were from mid- 
Atlantic states, and 2% were from Wisconsin. Thus, 
these findings might be generalizable to endemic areas in 
the eastern United States. 

Participants in the Smith study were somewhat less ill 
than those in most other U.S. studies of Lyme disease. 
Only 57% of Smith and colleagues’ patients had systemic 
manifestations, compared with approximately 75% of pa- 
tients in previous reports (7, 8, 10, 11). Only 7% had 
erythema migrans at multiple sites, a manifestation of he- 
matogenous dissemination, in contrast to approximately 
15% of patients in other recent U.S. studies (7, 8, 10, 12). 
This is probably because patients in the Smith study were 
seen earlier in the course of their illness (median, 3 days) as 
part of a successful concerted effort to evaluate ill patients 
promptly in the vaccine efficacy trial. It might therefore be 
argued that Smith and colleagues’ patients are not com- 
pletely representative of those seen by most U.S. clinicians, 
However, many clinical findings in their study were similar 
to those reported previously; fever, headache, and muscu- 
loskeletal findings predominated, and respiratory and gas- 
trointestinal symptoms were uncommon (7, 8, 10—12). 

A key finding may surprise many readers. Smith and 
colleagues report that in most cases in the United States, 
erythema migrans is not shaped like a bull’s-eye or a 
target. This important finding confirms the results of 
previous investigation in a single region of New York 
State (7, 8). Many patients and clinicians in endemic 
areas do not even consider the possibility of Lyme dis- 
ease if a rash does not have “classic” central clearing. On 
the other hand, patients who develop small bull’s-eye 
lesions (dime- to quarter-size) after arthropod bites have 
only local inflammation, not B. burgdorferi infection, 
and should not be treated with antibiotics. In the study 
by Smith and colleagues (9) and in two other recent 
U.S. reports (7, 8), erythema migrans tended to lack a 
target-like appearance because central clearing develops 
as a function of rash duration (7, 8, 13) and patients 
now present sooner than they did previously. Similarly, 
in European series (8, 13), erythema migrans demon- 
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strated central clearing because the rashes were present 
longer than those in more recent U.S. studies (7, 8, 10). 

As in most other series of patients with erythema 
migrans, objective evidence of treatment failure was ex- 
tremely rare (1 patient developed an unexplained small, 
transient knee effusion but had negative results on sero- 
logic tests, and therefore probably did not have Lyme 
arthritis). Thirteen patients (11%) experienced persis- 
tent signs or symptoms after treatment, similar to re- 
ported rates of subjective symptoms in treatment trials 
for early Lyme disease (10, 12). Conclusions about out- 
come, however, must be tempered by the lack of stan- 
dardization in patient evaluations and treatment. 

Perhaps the most striking feature of patient manage- 
ment was the wide variety of treatment regimens used 
by study practitioners. The median duration of therapy 
was more than 3 weeks, and patients who received 
amoxicillin were treated for a median of 30 days. The 
wide variation in treatment duration is not unique to 
the present study and is unjustified. The Infectious Dis- 
eases Society of America recently issued evidence-based 
guidelines recommending 14 to 21 days of an oral an- 
tibiotic (usually doxycycline or amoxicillin) for the treat- 
ment of erythema migrans (3). There has been a trend 
toward longer courses of antibiotics in recent years, in 
the absence of new treatment trials evaluating duration 
of therapy. In fact, the only two published U.S. studies 
to address the issue of length of therapy for erythema 
migrans found no difference between 10 days and 20 
days of tetracycline (14) or 14 days and 21 days of 
doxycycline (15). Preliminary information from a pro- 
spective, double-blind, placebo-controlled study indi- 
cated that patients randomly assigned to receive 10 or 
20 days of oral doxycycline had equally good outcome 
over prolonged follow-up (30 months) (16). 

The reasons for the trend toward longer therapy for 
erythema migrans are not completely clear. One expla- 
nation is presumably clinicians’ desire to prevent the 
subjective symptoms that 10% to 20% of patients in 
most treatment trials experience after completion of 
therapy (10, 12). This rate, however, approximates the 
prevalence of reported background symptoms seen in 
“healthy” populations (3, 17) and in control groups in 
long-term studies of Lyme disease (18). There is no ev- 
idence that such symptoms represent active infection. In 
a recent study, B. burgdorferi could not be detected by 


478| 19 March 2002 | Annals of Internal Medicine | Volume 136 * Number 6 





culture or polymerase chain reaction in 129 persons 
with subjective symptoms after treatment for Lyme dis- 
ease (19). In double-blind, randomized, placebo-con- 
trolled treatment trials in such persons, no benefit was 
observed for those who received an intensive antimicro- 
bial treatment regimen consisting of intravenous ceftri- 
axone for 1 month followed by oral doxycycline for 2 
months (19). In future prospective treatment studies of 
Lyme disease, inclusion of an appropriate control group 
of uninfected persons at the outset would be helpful in 
distinguishing the true incidence of “post-Lyme syn- 
drome” from background symptoms (20). 

Because U.S. patients with Lyme disease present 
sooner than they did in the past, erythema migrans is 
usually characterized by a homogeneous rash rather than 
by a target appearance or central clearing. There is no 
evidence that treatment with more than 2 weeks of an- 
tibiotics improves the prognosis, which in any case is 
excellent. Objective review of the information from clin- 
ical studies should change the way we think about diag- 


nosing and treating early Lyme disease. 
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“Did This Drug Cause My Patient’s Hepatitis?” and Related Questions 


hat should the busy internist do when his or her 
patient, while taking several medications, suddenly 
develops a new clinical problem, such as hepatitis? Is the 
acute hepatitis drug related? If so, which drug is to blame? 
The case report by May and colleagues in this issue 
(1) describes a 49-year-old electrician who developed 
acute scleral icterus and moderate biochemical hepatitis 
(total bilirubin level, 8.0 times the upper limit of nor- 
mal; alanine aminotransferase [ALT] level, 6.8 times the 
upper limit of normal). The patient had been receiving 
several medications for years; he began taking pioglita- 
zone, first at a low dosage (15 to 30 mg/d) for 6 months 
and later at a higher dosage (45 mg/d), for 1 week. 
Because the authors suspected that pioglitazone was the 
causal agent, they discontinued use of that medication; 
they continued all the others. The result of a thorough 
evaluation for other common causes of hepatitis (includ- 
ing other medications) was negative, and a liver biopsy 
showed a pattern of mixed hepatocellular- cholestatic 
injury compatible with drug hepatotoxicity. Liver func- 
tion tests showed considerable improvement 2 weeks 
after pioglitazone therapy was discontinued. The au- 
thors concluded that the hepatitis was probably caused 
by pioglitazone, even though only one other similar case 
had been reported previously. 


PERTINENT QUESTIONS FOR THE PRACTICING INTERNIST 

This case report is clear and straightforward, but it 
does raise some additional interesting questions for the 
reader. 


How Should | Assess Whether a Specific Drug Caused a 
New Clinical Syndrome in My Patient? 

Several algorithms have been developed to help cli- 
nicians deal with this question. A simple but useful ap- 
proach involves addressing five specific questions (2). 
This approach can be illustrated by applying it to this case. 

1. Has this type of adverse reaction been observed pre- 
viously? The package insert for pioglitazone states that in 
clinical trials in the United States, 4 of 1525 participants 
who received active treatment (0.26%) and 2 o? 793 
participants who received placebo (0.25%) achieved 
ALT levels greater than three times the upper limit of 
normal; these elevated ALT levels were reversible and 


were not clearly drug-related. Standard printed drug 
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compendia, on-line drug databases, and published 
monographs (3-5) stated that no cases of pioglitazone- 
induced hepatitis had been reported. A MEDLINE 
search uncovered one published case report describing a 
patient who developed pioglitazone-induced hepatitis 
that was asymptomatic but severe enough (ALT level, 
7.5 times the upper limit of normal) to require drug 
cessation.(6). 

2. Was the timing appropriate? Some drugs com- 
monly produce their toxicity after a few minutes (for 
example, penicillin-induced anaphylaxis), while other 
drugs usually take months to produce a new condition 
(such as amiodarone-induced pulmonary fibrosis). The 
patient in this case report and the patient described pre- 
viously each developed hepatitis after 6 to 7 months of 
therapy. Perhaps this timing represents a typical dura- 
tion of drug exposure before the development of piogli- 
tazone-induced hepatitis, and indeed, this delay would 
be consistent with that of troglitazone-induced hepatitis; 
however, we cannot generalize on the basis of only two 
reports. 

3. Does the problem improve with discontinuation of 
therapy with the drug? Yes, in both cases, with dramatic 
improvement noted after just a few weeks. 

4, Does the problem recur with re-exposure to the po- 
tential culprit? This was not attempted in either patient. 

5. Were other likely causes of hepatitis excluded? In 
both case reports, extensive workups ruled out, other 
common causes of hepatitis. 

Thus, close analysis of this case report suggests that 
pioglitazone probably caused the symptomatic hepatitis, 
although a definitive conclusion is unattainable without 
additional prior cases reports and without a positive 
drug rechallenge. The approach outlined here becomes 
more problematic when the drug is relatively new and 
clinical experience with it has been limited. This con- 


cern leads us to focus on a second important question. 


When a New Drug with Limited Clinica! Experience 
Appears To Have Caused an Acute Drug Reaction, Can | 
Refer to Cases Involving Earlier Drugs in the Same 
Class? 

Can the more extensive experience documented. for 


two earlier drugs from the thiazolidinedione class— 
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troglitazone and rosiglitazone—help us? Is the potential 
toxic effect observed in this patient a class effect or one 
that is specific to just one drug in the class? We know 
more about the earlier drugs from this class, but similar 
drugs in a class may differ substantially in toxicity pro- 
file. Cerivastatin, for example, apparently is much more 
likely to cause fatal rhabdomyolysis than are other statin 
drugs (31 cases have been spontaneously reported); thus, 
cerivastatin was removed from sale in the United States 
in August 2001. Because methicillin appeared much 
more nephrotoxic than its classmates nafcillin and ox- 
acillin, it is no longer used in the United States as an 
antistaphylococcal antibiotic. Considering the reserva- 
tions about class effects, what can we learn? 

We find that troglitazone was the first drug from the 
thiazolidinedione class approved by the Food and Drug 
Administration (FDA) for sale in the United States in 
January 1997. During the preapproval phase of clinical 
drug testing, 1.9% of treated patients had ALT levels 
greater than three times the upper limit of normal, com- 
pared with 0.6% of patients receiving placebo (a relative 
risk of about 3); neither the manufacturer nor the FDA 
was aware of more serious hepatotoxic reactions. After 
the FDA approved the drug, more cases of hepatitis of 
varying severity (but including fulminant liver failure, 
sometimes requiring transplantation or leading to death) 
were spontaneously reported in the United States and in 
other countries. Because of these reports, the drug was 
withdrawn from the market in the United Kingdom in 
late 1997. In March 1999, an FDA advisory committee 
noted that 43 cases of acute hepatic failure (with 29 
deaths) among 1.2 million patients who had received 
the drug had been spontaneously reported (approxi- 
mately 0.004% of patients receiving the drug). When 
the drug was finally removed from the U.S. market in 
March 2000, 61 cases of acute hepatic failure had been 
reported (3). The mechanism of troglitazone-induced 
liver damage is still unclear (7). Liver biopsy or autopsy 
findings showed various patterns of liver damage (most 
often hepatocellular damage or mixed hepatocellular— 
cholestatic injury), and liver toxicity most commonly 
developed after months of drug use (7—16). 

This brief history of troglitazone’s availability in the 
United States illustrates several important points. First, 
warnings as part of the required drug labeling may be 
inadequate to protect patients. (The FDA required the 
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official labeling of the drug to be changed at least five 
times before its removal from the market, including pro- 
gressively more serious warnings about the drug’s ability 
to cause hepatotoxicity.) Second, premarketing clinical 
testing (which, for many drugs, involves 1000 to 3000 
human participants) cannot adequately delineate the full 
range of possible acute drug reactions or the actual fre- 
quency of rare reactions. Finally, while the problem of 
mild hepatitis was noted fairly early (occurring in per- 
haps 1.9% of patients), the problem of life-threatening 
fulminant hepatic failure took much longer to recognize, 
partly because it occurred much less frequently (in per- 
haps 0.004% of exposed patients). 

The problem of drug-induced hepatotoxicity ap- 
pears less severe with rosiglitazone, which was the sec- 
ond drug of this class to be approved by the FDA (in 
May 1999). Clinical studies of 4598 patients treated 
with rosiglitazone revealed no evidence of drug-induced 
hepatotoxicity or elevated ALT levels. In additional clin- 
ical trials, approximately 0.2% of patients treated with 
the active drug and approximately 0.2% of the patients 
receiving placebo developed elevated ALT levels more 
than three times higher than the upper limit of normal, 
for a relative risk of mild hepatitis of approximately 1 
(17). Despite this impressive early record of safety in 
clinical trials, two case reports have recently described 
patients who received rosiglitazone for several weeks and 
developed reversible but severe hepatocellular injury 
(17) or hepatic failure (18). The frequency of such rare 
but severe reactions is unknown. 

Eli Lilly and Co. (Indianapolis, Indiana) and 
Takeda Pharmaceuticals North American (Lincolnshire, 
Illinois), which have jointly marketed pioglitazone (as- 
Actos) in the United States since its approval in July 
1999, make various detailed recommendations concern- 
ing potential hepatotoxicity in the precautions section of 
the package insert. They mention the potential class ef- 
fects of thiazolidinedione-induced liver toxicity and the 
need for ongoing postmarketing studies. They recom- 
mend performing baseline liver function tests before the 
drug is started, proceeding with caution if the baseline 
ALT level is mildly elevated, and avoiding the drug if 
the baseline ALT level is greater than 2.5 times the up- 
per limit of normal. They further recommend monitor- 
ing liver function test results every 2 months during the 
first year of drug therapy and discontinuing use of the 
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drug if the ALT level increases to greater than three 
times the upper limit of normal or if clinical hepatitis 
develops. 

Because rare but serious acute drug reactions are 
often discovered only after a drug has been approved for 
use by the FDA, prescribers have a special obligation to 
help the FDA identify severe cases that have been rec- 
ognized after FDA approval is granted. This leads us to 
a third important question. 


What Are My Obligations as a Practicing Physician To 
Report Suspected Acute Drug Reactions to the Dmg 
Manufacturer or the FDA? 


The thoughtful physician has a professiona! obliga- 
tion to report new, unexpected, or serious acute drug 
reactions to the manufacturer, the FDA, or bora. Most 
physicians find it easiest to file such reports directly with 
the FDA via the convenient MedWatch program. The 
form for reporting, which is available at www-fda.gov 
/medwatch/safety.htm, is just two pages long and takes 
only approximately 10 minutes to complete. The FDA 
specifically wants to be notified when the suspected 
acute drug reaction is serious—that is, if it results in 
death, causes a life-threatening condition, necessitates or 
prolongs hospitalization, causes permanent disability or 
congenital anomaly, or requires intervention to prevent 
serious impairment. The FDA asks all health care pro- 
viders to report suspected serious reactions even if avail- 
able information is incomplete or if the provider cannot 
clearly identify the drug as the cause. 


CONCLUSIONS 

So, where do these questions and their answers leave 
the busy but thoughtful internist? It now appears highly 
probable (but not definite) that pioglitazone caa cause 
symptomatic, mild-to-moderate drug-induced hepatitis, 
as reported by May and colleagues (1). We are uncertain 
about the actual frequency of this reaction anc about 
why some patients develop the reaction while others do 
not; however, such acute drug reactions almost certainly 
occur much less commonly among pioglitazone users 
than among troglitazone users. (Compared with placebo 
use, the relative risk is approximately 1.0 for pooglita- 
zone users and approximately 3.0 for troglitazone users.) 
Rosiglitazone has been shown to cause serious liver dam- 
age or liver failure, but such severe acute drug reactions 
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appear to be rare. As we gain more experience with pio- 
elitazone, we may learn that it too may cause such severe 
hepatotoxic reactions. If pioglitazone is confirmed to 
have this rare side effect, an approximate frequency will 
not be known until the drug has been given to large 
numbers of patients for several years, assuming that pre- 
scribers file the appropriate spontaneous reports with the 
FDA. 

Internists will encounter numerous episodes of pos- 
sible acute drug reactions in their clinical practice every 
month and will need to become comfortable with a sim- 
ple plan for evaluating such cases of potential drug- 
induced disease. The approach outlined here should 
help identify “guilty” drugs whose use should be discon- 
tinued and “innocent” drugs whose use should be 
“cleared” and continued. Finally, internists should re- 
member to notify the FDA promptly—especially in 
cases involving a drug that is new to the market—when 
they believe they have observed a possible or probable 
acute drug reaction that meets a reasonable threshold of 
severity. 

We should thank May and colleagues for bringing 
this probable acute drug reaction to our attention and 
(via MedWatch) to the attention of the FDA and for 
indirectly raising these additional important clinical 
pharmacology issues. The most important question is, 
What will Annals readers do with the next possible acute 





drug reaction that they discover in their own clinical 
practice? 


David W. Nierenberg, MD 
Dartmouth Medical School 
Hanover, NH 03755 
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ON BEING A PATIENT 


On Growing Old 


hat happened to that skinny kid—the one so 

skinny her ribs could be counted just by lcoking? 
Today, she is a twittery, purse-clutching, cane-wielding, 
pill-popping little old lady living alone. Still skinay, she 
prefers the term petite. It sounds better. 

I am that skinny kid. I’m missing a few parts and 
have replaced several of the worn-out ones. Then, there 
are all the abuses suffered by this 88-year-old body. 
Nothing prepares you for old age. You get out of bed 
one morning and voila! A bolt out of the blue and you 
can no longer function normally. What to do? Now, 
there is ample time not only to smell the roses but also 
to discuss my aches and pains with others of my ilk. 

What an impressive array of pills I have. Group one 
is simple—just one pill to take when I get out cf bed. 
For a half hour after group one, no eating, drinking, or 
lying down. The group two pills must be taken on an 
empty stomach. Then, I can have breakfast and take 
group three pills. Group four are doled out into a little 
dish, and I take them on a catch-as-catch-can_ basis, 
meaning when I remember. I keep the group four pills 
in the cupboard; otherwise, they clutter the counter. As 
soon as | have a workable system, my doctor changes 
everything. From four pills to two and a half, for exam- 
ple. I do not have much luck splitting a tiny pil. so I 
guess I am healthier on some days than on others. 
Whatever. 

About the missing parts: The clerk at the shoe store 
did a double take when he removed my right shee and 
saw that a big toe was missing. He shook my shoe and 
when nothing emerged, he peered into it. Emptiress. 

The first sight of the disfigurement caused by my 
breast removal prompted me to tell the doctor he 
needed sewing lessons. He had left me lumpy and 
bumpy. Today, I have a hard time telling whether any- 
thing had ever been there. Hardly a scar shows. Al- 
though I think a Band-Aid would have sufficed, 1 went 
to the store to see about a prosthesis. I was shown what 
looked like a bird cage made of iron. If I put it on, I 
would have fallen on my face. My daughter-in-law gave 
me some small shoulder pads removed from a garment. 
Just the thing to even me out. 

My right total hip replacement is working out just 
fine. My dentures fit most of the time. I need a cataract 
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operation for the left eye. I bought hearing aids so | 
could enjoy a sermon, a play, a movie, or just nice con- 
versation. | wish. I plainly hear the rustling of the day’s 
calendar, sneezing, coughing, and babies fussing. On 
occasion, I hear a word here and there, but the minis- 
ters jokes go by me like a bat out of a cave. Coffee time 
after the service is bedlam—the Tower of Babel. The 
aids reposing on the mantel do nothing to enhance the 
decor of the room, but I do use them to watch television 
when I am alone, when I remember. More often, I for- 
get, and the volume is such that I do not hear the phone 
or the doorbell. Hard as I try, I cannot adjust them to 
my liking. I have met only one person who has admitted 
to being satished, but then, | have not met everybody. 
My condition seems to have worsened, so maybe | 
should learn sign language. But with whom could I con- 
verse? I doubt lipreading would be the ticket for me. 
Have you watched people speak? In my opinion, no two 
pair of lips form a word in quite the same way. Simply 
put, I would be at sea. 

Everyone is quick to tell me that my pacemaker 
protrudes because of lack of fesh. Had I known this in 
advance, I would at least have asked that the pacemaker 
be installed a few inches lower, under a fleshier part of 
me. I check it at home every 3 months by phone and 
once a year at the hospital. So far, all is well, although it 
did show that I had a heart attack somewhere down the 
line. I have not the faintest idea when or where—nor 
does the doctor. I think they are called silent ones. 

Ulcers? How many bottles of Mylanta and other 
medications have I taken without relief? One test turned 
out rather worrisome for a particular individual——me! 
Rubber tubing, about the width of a pencil, was to be 
inserted into my stomach, withdrawn, and reinserted for 
a certain number of times. All went well the first time. 
The next time, 14 inches of the tube broke off and 
remained in my stomach. I was closely monitored. I 
even posed for a picture during the week or more that 
the tubing remained in my stomach. I clearly saw it 





stretched out full length in my intestines 
sight. Another test took some jostling to get me into 


an interesting 
f 


position before the nonflexible tubing was inserted into 
my stomach. My delight at the successful completion of 
the task dwindled when I heard the words: “the light 


< 





isn’t working, Mrs. Lundberg.” The arrival of Tagamet 
on the market did the trick for my ulcer. 

I am inclined to believe my Graves disease is the 
most dismaying. Although I fell down a couple of times 
without injury or pain, I felt robbed of my self-confi- 
dence. I do not really need a cane, but I have come to 
depend on one, even though I just carry it. 

I recall the 9 days I spent in the hospital for an 
operation on my football knee. That time was a vacation 
for me. I had no discomfort. I just had to keep from 
bending my knee. I was free to scoot around the halls in 
a wheelchair. I played cards with a young man who was 


` badly injured in a car accident; I combed the gorgeous, 


curly, auburn hair of a young lady; and I generally kept 
myself busy. 

My thyroid problem continues off and on. Once, I 
was isolated in a Chicago hospital and given radioactive 
iodine followed by pills. My feet began to swell, but the 


‘doctor assured me that it would be okay to go on an 


already planned 2-week trip. By the time my traveling 
companion and I got home, I could hear water gurgle in 
my heart. But I did have well filled-out legs—for once. 
Back into the hospital. By the time they let me go home, 
I weighed next to nothing. Years later, ] had a similar 
episode in Duluth and was given one $500 pill. No 
muss, no fuss. I didn’t even get into the doctor’s office; 
received it standing in the doorway. My, modern sci- 
ence! 

One of my more humorous (and true) events was 
when I received a mailing from, I think, the Mayo 
Clinic. The mailing contained an article on the seven 
signs of prostate problems. Oddly enough, shortly after 
ascertaining that I had every one of the symptoms, I had 
yet another medical problem and found myself in the 
emergency room. Of course, I asked the hospital staff to 
please check my prostate gland. The doctor in charge 
said, without a smile, that if I had that problem it would 
be one for the books. The next morning, the head nurse 
mentioned to me that she heard I had prostate prob- 
lems. 

The month spent at the nursing home after hip 
surgery was fun, except fot the iron pills. I will have to 
be paid to take those pills evér again. I was fortunate to 
share a room with an old acquaintance. She did not 
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speak very clearly, and I do not hear all that well, but we 
managed to enjoy ourselves and each other. We targeted 
the male nurses. Imagine my consternation when one 
came into the room and announced that he was taking 
me for a shower. I am innately shy, but I think I carried 
that one off rather well. , 

I’ve had arthritis for ages and ages. I began to get 
pain in my lower back and beyond, but the doctor did 
not put a name to it and just suggested Advil, so I called 
it arthritis. Some days, it took a good hour or more of 
activity to be able to move around comfortably. Quite 
suddenly, the pain decided to leave the lower part of me 
and settle in my upper half. After several bloodlettings 
and other testing, the doctor finally came to the conclu- 
sion I had polymyalgia rheumatica. I was impressed, but 
the best part was yet to come. The doctor prescribed 
prednisone, and believe it or not, two pills left me pain- 
free. Although I will gradually be taken off the pills, I 
remain pain free. I feel like a new woman—well, an old 
woman with some new: parts! 

Could it be that most families have an accident- 
prone child? If so, the numerous small scars from head 
to toe must mean that I am thar child in our family. I 
acquired some when I was well into adulthood. I have 
had just one fracture, in a wrist. Then there are the 
cramps you have when you must get out of a warm bed 
and walk around until your big toes (toe, in my case) 
become normal instead of being locked in an upright 
position. Their shape always reminds me of the soft 
shoes worn by elves. And through the pain, I still man- 
age a weak smile (or is it a sickly grin) when I hear, “Oh 
Grammahh!” from the grandchildren when they see the 
shape of my knuckle-locked hands. Grotesque, but for- 
tunately, the condition is temporary—as is every condi- | 
tion, I have learned. 


Myrtle Lundberg 
Duluth, MN 55805 
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On BEING A DOCTOR 


An Examination of Conscience 


[° the recent past, I had two febrile illnesses. The first 
was pneumonia. The second, despite immunization, 
was influenza. 

During each of these illnesses, I had high fevers, 
shaking chills, and toxic delirium. And during the lucid 
moments of my first illness, my mind always seemed to 
return to my file of patients. Faces flew by. In sharpest 
focus were those who had died: effervescent, humorous 
Jean who made us laugh even as she was failing with 
chronic leukemia; gracious, courtly Franklin, who en- 
thralled me with stories of his life and whose advancing 
infirmity prompted me to make housecalls, the memory 
of which now seemed most precious to me. I was over- 
whelmed with admiration for these brave patients. How 
many of them had presented an optimistic, often smil- 
ing persona during our short time together in the office 
or hospital, only subsequently to endure fear and uncer- 
tainty during long, lonely nights! In my feverish discom- 
fort, I wondered how they had summoned the inner 
strength to deal with greater suffering and far more se- 
rious illnesses than my limited one. In fact, I became so 
overwhelmed by this feeling that during the fevers I 
asked my wife to write down my ramblings. It was a 
surprise to me when I read her notes after my recovery. 
She had captured the feelings I had experienced, yet they 
seemed other-worldly, as though the insights already 
were beginning to fade. 

In more than 30 years of practice, I have cared for 
patients with serious hematologic disorders. My patients 
often require toxic chemotherapy, and many have a far- 
from-certain outcome. My own petty fevers made me 
wonder at these patients, that they could deal with the 
terrifying uncertainty that is often at the heart of their 
illness. I wondered, too, whether I had done enough to 
ease their discomfort and help them maintain hope. 
Even with this fever-induced “examination of con- 
science,” when I recalled that many patients and family 
members of deceased patients had told me that our re- 
lationship had helped them cope with the struggle, | 
wondered if it had been enough. 

My second fever, some 8 months later, reinforced 
these notions, but gave me another, deeper insight as 
well. 

On the day my second illness struck, I was sched- 


486 | © 2002 American College of Physicians~American Society of Internal Medicine 


uled to speak at medical grand rounds. Despite chills, 
fever, and aching, I gave the talk. Feeling like the battle- 
scarred soldier, I was anxious to leave for home and 
return to my sickbed and to my wife’s constant atten- 
tion. My secretary detained me, knowing | would want 
to take a call about Shirley. Her husband, John, was on 
the telephone. 

Shirley had become my patient many years before, 
soon after I joined the medical school faculty. She was 
32 years old then and had presented with autoimmune 
hemolytic anemia. At age 17, she had had a thymectomy 
that revealed Hodgkin disease. We found that the 
Hodgkin disease had recurred. We treated her with total 
nodal radiation, which undoubtedly led to many of her 
subsequent medical problems, including premature cor- 
onary artery disease, breast cancer, and esophageal stric- 
tures. But the Hodgkin disease never recurred. 

Despite her many complications (and febrile illness 
far more worrisome than mine), Shirley's chief concern 
in life remained her mildly retarded daughter, whose 
erratic behavior caused continual heartache for John and 
Shirley. 

Over the 31 years that I followed Shirley, a visit 
would consist first of a quick discussion of symptoms 
and a physical exam. But for most of the visit, we would 
talk about her life, her daughter, and her husband. I 
would relate a humorous event, hold her hand, and hug 
her. She told John and me that she could always smile 
during our visits and that she felt more hopeful after- 
ward, even when things were not going well. Did she 
mean it, I wondered now with my newfound insights, or 
was this simple courtesy? 

After a year of seriously declining health, Shirley 
had just been admitted to intensive care for worsening 
pulmonary status and increasing debility. The pulmo- 
nologist was to meet with John and Shirley to discuss 
performing bronchoscopy and transbronchial biopsy. I 
explained that with my active influenza I could not 
come to see Shirley or talk with the two of them in 
person. John and I discussed her continuing decline in 
health and increasing discomfort over the last 6 months 
despite aggressive therapy and her best efforts. We dis- 
cussed the proposed procedure and her prognosis, in- 
cluding the unlikely possibility of finding a reversible 





process. We agreed that Shirley’s wishes should deter- 
mine further management. Since she was, at that time, 
in and out of awareness, John would be guided by his 
years of devoted involvement with her, and also by my 
knowledge of choices that Shirley had made in past years 
when faced with critical medical decisions. Following 
our conversation, John talked with the intensive care 
unit team. I was not surprised to learn later that all 
agreed only comfort care should be provided. Shirley 
died within 24 hours. 

On that day I realized what the personal connection 
to Shirley had meant to me as her physician, how much 
it had meant to be her doctor, and how much my sense 
of myself as a good doctor had depended on the con- 
nection forged between my patients and me. I needed, I 
confess, to hear more. I was not yet ready for her leaving 
me. With this profound loss came the shared sense of 
deprivation patients must endure repeatedly because of 
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illness. My own illness had deprived me of seeing my 
longtime patient and friend in her final hours. I could 
neither comfort her, nor hold her hand, nor say good- 
bye. This emptiness for me was overwhelming. I won- 
dered whether Shirley had needed to see me as much as 
I had her. 

Petty illness, trifling fever, transient myalgias had 
led me to something more: a desperate need to hold 
onto that something that is the very essence of 
doctoring. 


Munsey S. Wheby, MD 


University of Virginia School of Medicine 
Charlottesville, VA 22908 


Requests for Single Reprints: Munsey S. Wheby, MD, University of 
Virginia School of Medicine, Dean’s Office, Box 800793, Charlottes- 


ville, VA 22908; e-mail, msw4x@virginia.edu. 
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Diagnosing Primary HIV Infection 


TO THE EDITOR: Daar and colleagues’ (1) primary conclusien—that 
symptoms do not allow focused screening for primary HIV infec- 
tion—may not be justified since “compatible symptoms” in part 
determined inclusion in their study and performance of their gold 
standard test. Furthermore, the statement that clinicians may be con- 
fident that “more than 90%” of patients with primary HIV infection 
will be identified by a standard HIV p24 antigen test alone is poten- 
tially misleading for several reasons. First, the study’s sensitivity esti- 
mate of 88.7% for the p24 antigen test is relatively imprecise. with a 
95% CI whose lower boundary was 77%. Second, the sensitivity of 
the p24 antigen assay depends on the time between onset cf symp- 
toms of primary HIV infection and screening, since antigenemia 
disappears during primary HIV infection (2). Significant delay be- 
fore diagnosis of primary HIV infection may be typical in areas other 
than those served by well-connected clinics in urban centers. 

The Figure illustrates our experience screening potential pa- 
tients from the rural southeastern United States for a primary HIV 
infection treatment trial. Only 8 of 21 patients with confirmed pri- 
mary HIV infection (38%) had positive results on p24 antigen assay. 
Primary HIV infection was defined as positivity for HIV RNA or 
DNA and negative results on enzyme-linked immunosorbent assay 
or an evolving Western blot within 30 days. The median time from 
onset of symptoms to screening in our cohort was 26 days (range, 5 
to 70 days); this interval was greater than 21 days for most p24- 
negative persons (11 of 13). Since most of the published literature on 
treatment of primary HIV infection (3) includes patients with evolv- 
ing Western blot who had onset of symptoms several weeks previ- 
ously, these 11 patients should be considered to have true primary 
HIV infection. Last, the cost-effectiveness of an approach using p24 
antigen testing cannot be adequately addressed by the data provided 
by Daar and colleagues. Formal cost-effectiveness studies, which con- 
sider, for instance, the potential adverse impact of false-negative re- 
sults on sexual transmission rates (4) and therefore public health, are 


warranted. 


Christopher D. Pilcher, MD 

David Alain Wohl, MD 

University of North Carolina at Chapel Hill 
Chapel Hill, NC 27599-7030 


Charles B, Hicks, MD 
Duke University 
Durham, NC 27710 
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Figure. Measurements of HIV-1 RNA plasma viral load 
in 21 patients with confirmed primary HIV infection who 
had positive (black circles) or negative (white circles) 
results on p24 antigen assay. 
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The Roche Amplicor Ultradirect Assay (Roche Diagnostics, Branchburg, 
New Jersey) was used to measure HIV-1 RNA in blood plasma (lower 
limit, 50 copies/mL); p24 antigenemia was measured in stored serum 
specimens (HIVAG-1 Monoclonal, Abbott Laboratories, Abbott Park, 
Illinois). 
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IN RESPONSE: Our study was designed to distinguish between symp- 
tomatic patients who had primary HIV infection and those who did 
not. Since primary HIV infection can present with a broad range of 
clinical manifestations (1), all referred patients, regardless of symp- 
tom complex, were screened. Thus, on the basis of our analysis, 
which is consistent with that of others (2), we stand by our conclu- 
sions that screening should not be limited to patients with select 
symptoms. 

We agree that our estimate of p24 antigen sensitivity could be 
misinterpreted. Nevertheless, our study demonstrates that this assay 
can be used to diagnose primary HIV infection in symptomatic, 
seronegative persons. Clinicians should be aware that sensitivity de- 
creases over time and may vary according to the assay used. As noted 
in our article, regardless of the virologic test used, all at-risk persons 
should be counseled about the need for follow-up testing. 

Pilcher and colleagues take issue with our focus on patients who 
were negative for HIV antibody, arguing that studies of primary 
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HIV infection often include the weeks or months from seroconver- 
sion. The objective of our study was to defire the utility of virologic 
tests in diagnosing primary HIV infection during the seronegative 
window. After all, this is the setting in which the diagnosis is missed 
if virologic testing is not performed (3, 4). Moreover, patients with 
positive results on enzyme immunosorbent assay do not need a viro- 
logic test to establish their HIV status. Thus, we clearly state in our 
article the importance of assessing the sensitivity of virologic tests in 
the context of the clinical setting and the serologic status of the 
patient. The absence of serologic results in the data provided by 
Pilcher and colleagues only strengthens this point. Their Figure sug- 
gests that they have screened very few patients within the first weeks 
of infection, when a virologic test is likely to be necessary. Further- 
more, the few patients that they have tested during the first weeks 
appear to be positive on p24 antigen assay, consistent with our ob- 
servations. 

We agree that a formal analysis of cost-effectiveness needs to 
incorporate the impact of false-negative results. However, such an 
analysis must also include the significant adverse psychological and 
financial effects of false-positive results. By defining the characteris- 
tics of each assay, our study allows clinicians to make informed 
decisions about the optimal screening strategy for specific patients in 
select clinical settings. 


Eric S. Daar, MD 
Harbor-UCLA Medical Center 
Torrance, CA 90502 


Susan Little, MD 
University of California, San Diego 
San Diego, CA 92103 
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Regression and Progression of Valvulopathy Associated with 
Fenfluramine and Phentermine 


TO THE EDITOR: We read the reports by Mast and colleagues (1) 
and Weissman and coworkers (2) with interest. Because the combi- 
nation of fenfluramine and phentermine (“fer-phen”) was used ex- 
tensively in our area, we have asked all patients presenting at our 
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institution for echocardiography in the past 3.5 years about use of 
these drugs. Data from our registry have been reported elsewhere (3). 

One hundred twenty patients in our registry had follow-up 
echocardiography at least twice after cessation of fenfluramine- 
phentermine use. The mean age of these patients was 49 years, and 
the mean duration between echocardiograms was 10.6 months. 
Ninety-nine patients met U.S. Food and Drug Administration 
(FDA) criteria for valvulopathy (mild oz greater aortic insufficiency 
or moderate or greater mitral regurgitation) on first echocardiogra- 
phy. On second echocardiography, 57 of these 99 patients showed 
no change in valvulopathy (57.6% [95% CI, 47.8% to 67.3%]), 33 
showed improvement in valvulopathy (33.3% [CI 24.1% to 
42.6%]), and 9 showed deterioration in valvulopathy (9.1% [CI, 
3.4% to 14.8%]). Nine patients no longer met FDA criteria for 
valvulopathy. Of the 21 patients without valvulopathy on first echo- 
cardiography, none met FDA criteria for valvulopathy on second 
echocardiography. 

At our institution, the condition of most patients who devel- 
oped valvulopathy after use of fenfluramine-phentermine remained 
unchanged after approximately 1 year. Valvulopathy improved in a 
substantial number of patients but worsened in a small but still 
significant number. We can be hopeful that some of our patients will 
eventually improve, and we are certainly encouraged that no patients 
developed new valvulopathy. However. because approximately two 
thirds of the patients in our registry have not improved, we believe 
that physicians must continue to be vigilant with patients who de- 
veloped valvulopathy after fenfluramine—phentermine use. 


Charles F. Dahl, MD 

Marvin R Allen, MD 

Utah Valley Regional Medical Center 
Provo, UT 84604 
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Appropriate Use of Antibiotics: Pharyngitis 


TO THE EDITOR: In March 2001, Snow and colleagues (1) and 
Cooper and associates (2) proposed a practice guideline for manage- 
ment of acute pharyngitis in adults. Tais guideline is a major depar- 
ture from the current recommendations of expert panels of the In- 
fectious Diseases Society of America (3), the American Heart 
Association (4), and the American Academy of Pediatrics (5) regard- 
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ing diagnosis of pharyngitis caused by group A streptococci. We 
believe thar certain aspects of the proposed practice guideline, such as 
eschewing the throat culture as a standard of diagnosis for acute 
streptococcal pharyngitis in adults, are debatable. Even moze trou- 
bling is the endorsement of the use of clinical criteria alone, without 
even confirmation by a rapid antigen test, for management of acute 
pharyngitis. The guideline recommends that the four-factor algo- 
rithm proposed by Centor and coworkers (6) be used when deciding 
whether to treat with antibiotics. This algorithm can be useful in 
clinical decision making, particularly in identifying patients whose 
risk for streptococcal infection is too low to justify microbiological 
tests. Centor and coworkers did not, however, propose that the al- 
gorithm replace such tests. 

Although Snow and Cooper and their colleagues allow options 
for using rapid antigen tests, it is extremely unlikely that clinicians 
will elect to perform such tests when a guideline endorsed by the 
American College of Physicians-American Society of Internal Med- 
icine allows decision making on clinical grounds alone. The zuthors 
state that a major goal of their guideline is “dramatically deczeasing 
excess antibiotic use” (1). Will their proposal to avoid diagnostic tests 
and limit antibiotic therapy to patients with three or four Centor 
criteria actually accomplish this objective? 

In the Centor study, only 10% of “adult” patients (patients 
>15 years of age) presenting to an urban emergency department 
with pharyngitis had all four predictive factors; in this group, the 
probability of a positive chroat culture for group A streptococci was 
56%. In the 20% of patients who had three factors, the probability 
of a positive culture was only between 30% and 34%. According to 
these data, if the proposed. guideline’s strategy of clinical manage- 
ment alone were followed, 60% of patients for whom antibiotics 
were prescribed would have had negative results on microbio_ogical 
tests (throat culture or rapid antigen test). 

We must conclude, therefore, that the proposed algorithm- 
based strategy would result in antimicrobial treatment of an unac- 
ceptably large number of adults with nonstreptococcal pharyngitis. 
This is particularly unfortunate in an age group with low prevalence 
of streptococcal pharyngitis and exceedingly low current risk (in de- 
veloped countries) for acute rheumatic fever. It should be noted that 
the Infectious Diseases Society of America did not endorse the pro- 
posed clinical practice guideline. The authors themselves suggest that 
“prospective studies should be conducted to compare these strategies 
in terms of relevant patient outcomes and cost” (2). Should nor such 
studies be completed before established methods of diagnosis and 
treatment of streptococcal pharyngitis in adults are abandoned? 


Alan L. Bisno, MD 

University of Miami 

Miami Veterans Affairs Medical Center 
Miami, FL 33125 


Edward L. Kaplan, MD 
University of Minnesota 
Minneapolis, MN 55455 
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Sleep Apnea and Gastroesophageal Reflux Disease 


TO THE EDITOR: Obstructive sleep apnea is a common condition 
and is associated with increased risk for hypertension, myocardial 
infarction, stroke, cardiac arrhythmia, headache, and traffic and in- 
dustrial accidents (1). The condition may be simple to recognize. An 
overweight, middle-aged man who presents with a chief complaint of 
falling asleep during the day, who snores loudly, and who has been 
observed by his bed parmer to stop breathing in his sleep poses no 
diagnostic challenge. A patient may, however, present with a com- 
plication of obstructive sleep apnea; in this case, suspicion of sleep 
apnea may lead to effective therapy. We report the case of a physician 
whose severe symptoms of gastroesophageal reflux disease (GERD) 
were substantially relieved by treatment of his sleep apnea. 

A 65-year-old physician had been treated for 8 years for severe 
GERD. He would awaken every night choking and coughing from 
reflux of acidic gastric fluid. Omeprazole was beneficial, but the 
patient was concerned about taking this drug for long periods. He 
took approximately 15 calcium carbonate tablets per day for symp- 
tom relief. An interest in sleep medicine and a concern about his 
snoring and his tendency to fall asleep at the theater led him to have 
polysomnography. The test showed severe sleep apnea, with a supine 
respiratory disturbance index of 80 per hour and oxygen desaturation 
during sleep to 88%. Nasal continuous positive airway pressure, at a 
pressure of 10 cm of H,O, eliminated all apneas. Within a day of 
beginning this therapy, nocturnal awakenings due to reflux stopped 
completely and have not returned in 2 years of follow-up. Daytime 
symptoms of GERD were markedly improved, and consumption of 
calcium carbonate tablets decreased from approximately 15 per day 
to 3 per day. 

Gastroesophageal reflux disease is a common illness that not 
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only causes pain and discomfort but also has important complica- 
tions, including asthma, Barrett esophagus, and esophageal cancer 
(2). Symptoms of GERD are common during sleep. Regurgitation of 
acidic gastric fluid may cause discomfort, choking, aspiration, and 
disturbed sleep with multiple awakenings. A major text of sleep dis- 
orders (3) states that esophageal reflux is a frequently observed symp- 
tom among patients with obstructive sleep apnea. Continuous posi- 
tive airway pressure is the most effective therapy for obstructive sleep 
apnea and may reduce the severity of gastrointestinal reflux in pa- 
tients with both conditions. We urge physicians to inquire about 
symptoms of sleep apnea in patients with GERD. 


Sheldon M. Wolf, MD 
University of California, Los Angeles 
Los Angeles, CA 90095 


Yury Furman, MD 
Pacific Sleep Medicine 
Los Angeles, CA 90048 
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A Rollover Epidemic in North Dakota from 1994 to 1997 


TO THE EDITOR: During the past few years, I felt that reports of 
vehicle rollovers in the news media were increasing. Also, in 1996, a 
patient who replaced roofs of sport utility vehicles (SUVs) told me 
something thar stuck in my mind: He could never find enough 
accident-damaged SUVs with intact roofs to repair SUVs that had 
only roof damage. Since I have a teenager who is of driving age, I 
decided to study the issue. 

I obtained copies of North Dakora Vehicular Crash Facts for 
1994 through 1997 (1-4). These publications detailed all aspects of 
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Table. North Dakota Crash Statistics 








Varlable Rates per 100 Million Vehicle Miles Traveled 
1994 1995 1996 1997 
Total crashes 219.670 215.370 235.950 242.00 
Rollover crashes 16.900 20.550 24.550 30.950 
All crash Injuries 88.660 86.650 88.910 85.690 
Rollover injuries 7.280 8.177 10.080 11.460 
All crash deaths 1.378 1.116 1.256 1.525 
Rollover deaths 0.2970 0.3313 0.4138 0.4790 





fatal and nonfatal vehicle crashes during these years, including but 
not limited to alcohol or drug use, speeding, seat belt use, type of 
driver violation, road surface, weather conditions, type of roadway 
(urban vs. rural), age and sex of the driver, and speed limits. I care- 
fully analyzed the exact nature of the first harmful event in all 
crashes, as abstracted from standardized crash reports (Table). 

On the basis of my analysis, I conzluded that our vehicles are 
suffering from “rolloveritis.” Nearly 5000 rollover crashes, 2500 roll- 
over injuries, and more than 100 rollover deaths occurred in North 
Dakota alone from 1994 to 1997. These numbers are probably re- 
lated to a basic change in what we are driving. Pickups and SUVs, 
which have high centers of gravity and have become more popular 
for highway driving during the past decade, are the likely culprits in 
this epidemic. Buyer beware! 


Vinod K. Seth, MD 
University of North Dakota School of Medicine 
Bismarck, ND 58501-1259 
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Structured abstracts of information on newly published books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. “Order phone” numbers 
can be used to place orders directly with publishers. 





Practical Neuro-Oncology: A Guide to Patient Care 
‘McAllister LD, Ward JH, Schulman SF, DeAngelis LM. 316 pages. 
Boston: Butterworth-Helnemann, 2001. $39.99. ISBN 0750671807. 
Order phone 800-366-2665. 


‘Fleld of medicine: Neurology and oncology. 


Format: Softcover book. 
Audience: General neurologists, primary care physicians, radiation 
oncologists, medical oncologists, neurosurgeons, and nursing or hos- 
pice personnel. i 
Purpose: To provide a concise handbook of basic diagncsis and 
treatment of primary and metastatic central nervous system tumors 
and common clinical problems encountered by all physicians caring 
for patients with these tumors. 
Content: The first part summarizes the types of primary brain 
tumors of the central nervous system, including genetic syndromes 
and risk factors. The next section discusses clinical presentations of 
brain and spinal cord tumors, diagnostic imaging of brain, cerebro- 
spinal fluid analysis, and pathologic diagnosis. The following sec- 
tions cover common astrocytic neoplasms, pituitary tumors, menin- 
giomas, primary central nervous system lymphoma, and brain and 
` spinal metastases. The second half of the book discusses common 
clinical problems encountered in neuro-oncology, including seizures, 
infections, deep venous thrombosis, depression, and urinary problems. 
Highlights: There are excellent tables on hereditary syndromes 
associated with brain tumors, antiepileptic drugs, and pain medica- 
tions, The chapters on lumbar puncture interpretation, corticoste- 
roid use, pain management, and terminal care are well preserted. A 
chapter on clinical trials helps primary physicians facilitate participa- 
tion of their patients in investigational studies, and an appendix 
contains a valuable list of information and services available to patients 
with brain tumors, including Web sites and hospice organizations. 
Limitations: The physical diagnosis chapters recapitulate stendard 
localization and diagnostic principles found in many standard text- 
books, although it is helpful to have this information access-ble in 
one volume. The pathologic diagnosis section is only two pages long 
and, like many chapters, refers the readers to references that are large 
textbooks rather than specific articles. Since many clinical “pearls” 
are covered in tables or outlines, there is no room for detailed dis- 
cussion of controversial issues, such as the risk for brain tumors from 
cellular telephones. 


Related reading: Several larger textbooks, such as Bigner and 
colleagues’ Russell and Rubinstein’s Pathology of Tumors of the Nervous 
System, Gth edition (Oxford Univ Pr, 1998), cover brain tumor pa- 
thology, and general medical problems are covered in-textbooks such 
as Murphy and colleagues’ American Cancer Society Textbook of Clin- 
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ical Oncology (American Cancer Society, 1995). Primary brain tumors 
are covered in more detail in Schold and colleagues’ Primary Tumors of 
the Brain and Spinal Cord (Butterworth-Heinemann, 1997) and Bem- 
stein and Berger's Neuro-Oncology: The Essentials (Thieme, 2002). 
Reviewer: Amy A. Pruitt, MD, University of Pennsylvania Medi- 
cal Center, Philadelphia, Pennsylvania. 





Field Guide to Urgent and Ambulatory Care 
Procedures 

James DM. 351 pages. Philadelphia: Lippincott Williams & 
Wilkins; 2001. $29.95. ISBN 0781728231, Order phone 
800-638-0672. 

Field of medicine: Ambulatory general medical care. 

Format: Softcover book (pocket-size). 

Audience: Primary care (general internal medicine, family medi- 
cine, and pediatrics) and sports medicine physicians working in an 
outpatient, ambulatory, or urgent care setting. 

Purpose: To provide a straightforward, rapid, and simple guide to 
common procedures used in a general outpatient setting. 

Content: The handbook is divided into 70 chapters through 11 
organ systems and a section on advanced procedures. Thirty of these 
chapters deal with traumatic events; the largest section focuses on 
musculoskeletal procedures (encompassing 18 chapters and 74 pages). 
Highlights: Very well organized; each chapter has an introductory 
section, materials required, clinical technique, and practical tips sec- 
tion. Excellent diagrams accompany text in nearly all chaprers. 
Newer techniques (such as automated exteinal. defribillation units 
and octylcyanoacrylate) are well covered. The author has met his 
goal of demystifying medical procedures and outlining them in a 
clear, straightforward matter. 

Limitations: Focus is primarily on adults; infants and children are 
not completely addressed. Shoulder dislocation section shduld also 
visually demonstrate the traction—countertraction technique (Respet 
PB. A practical technique for reducing shoulder dislocations. Journal 
of Musculoskeletal Medicine. 1988;5:29) in addition to the Stimson 
technique. An appendix with suggested equipment required for a 
clinic setting would be useful. The sections on peritoneal lavage and 
arthocentesis should include criteria for interpretation of aspirate 
fluid results. A chapter on management of long-term indwelling 
catheters, shunts, and fistulas would be useful, as would trigger-point 
therapy for myofascial pain treatment. 

Related reading: Rosen and colleagues’ Anas of Emergency Proce- 
dures (Mosby, 2001) is a concise guide focusing on the emergency 
department setting and complements their multivolume compre- 
hensive textbook of emergency medicine. Roberts and Hedges’ Chin- - 
ical Procedures in Emergency Medicine, 3rd. edition (WB Saunders, 
1998), is the standard comprehensive hardcover reference in the field. 
Reviewer: Jerrold B. Leikin, MD, Evanston Northwestern Health- ` 
care OMEGA, Glenbrook Hospital, Glenview, Illinois. 
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excoriation. The remainder of 
the physical examination, 
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examination, is otherwise 
normal, and stool is negative 
for occult blood. The neuro- 
logic examination is normal. 
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compared with other papers under review, the need for Annals to repre- 
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journal and electronically, and some will be published solely on the 
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ARTICLE 


Effect of Aerobic Exercise on Blood Pressure: A Meta-Analysis of 


Randomized, Controlled Trials 


Seamus P. Whelton; Ashley Chin, MPH, MA; Xue Xin, MD, MS; and Jlang He, MD, PhD 


Purpose: Physical activity has been associated with reduced 
blood pressure In observational epidemiologic studies and Indi- 
vidual clinical trials. This meta-analysis of randomized, controlled 
trlals was conducted to determine the effect of aerobic exercise on 
blood pressure. 


Data Sources: English-language articles published before Sep- 
tember 2001. 


Study Selection: 54 randomized, controlled trials (2419 partic- 
Ipants) whose Intervention and control groups differed only in 
aerobic exercise. 


Data Extraction: Using a standardized protocol and data ex- 
tractlon form, three of the investigators independently abstracted 
data on study design, sample size, participant characteristics, type 
of Intervention, follow-up duration, and treatment outcomes. 


igh blood pressure, which affects nearly 50 million 

Americans, is a serious public health challenge for 
the United States (1). Cardiovascular disease has been 
the leading cause of death in the United States for more 
than 80 years. It is estimated that more than $320 bil- 
lion is spent annually on the approximately 60 million 
Americans with cardiovascular disease, for which high 
blood pressure is an important modifiable risk factor (2). 
Epidemiologic studies indicate that uncontrolled ele- 
vated blood pressure leads to stroke, coronary heart dis- 
ease, congestive heart failure, and end-stage renal disease 
(3). Clinical trials have demonstrated that lowering 
blood pressure reduces incidence of and death from car- 
diovascular disease (3, 4). These studies also indicate 
that a decrease of as little as 2 mm Hg in mean diastolic 
blood pressure in the general population could substan- 
tially reduce the risk for disease associated with elevated 
blood pressure (5). 

Physical inactivity is a major risk factor for cardio- 
vascular disease, and persons who are less active and less 
fit have a 30% to 50% greater risk for high blood pres- 
sure (2). Several recent clinical trials have demonstrated 
that physical activity reduces blood pressure in hyper- 
tensive and normotensive persons, independent of 


weight loss (6-9). However, evidence regarding the 


Data Synthesis: In a random-effects model, data from each trial 
were pooled and welghted by the Inverse of the total variance. 
Aerobic exercise was associated with a significant reduction in 
mean systolic and diastolic blood pressure (--3.84 mm Hg [95% 
Cl, —4.97 to —2.72 mm Hg] and —2.58 mm Hg [Cl], —3.35 to 
—1.81 mm Hg], respectively). A reduction in blood pressure was 
associated with aeroblc exercise In hypertensive participants and 
normotensive partidpants and In overweight participants and 
normal-weight participants. 

Conclusions: Aerobic exercise reduces blood pressure in both 
hypertensive and normotensive persons. An Increase in aerobic 
physical activity should be considered an Important component of 
lifestyle modification for prevention and treatment of high blood 


pressure. 


Ann Intèrn Med. 2002;136:493-503. www. apeals.org 
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magnitude of exercise-related reductions in blood pres- 
sure is inconsistent, both in general and among sub- 
groups of the population. Pooling results from individ- 
ual clinical trials provides more precise and accurate 
information on the effect of aerobic exercise on blood 
pressure and allows exploration of variation in interven- 
tion effect among subgroups of interest. 


METHODS 
Study Selection 

We conducted a comprehensive literature search of 
MEDLINE (1966 to September 2001) using the Med- 
ical Subject Headings exercise, physical fitness, hyperten- 
sion, and blood pressure and the keywords physical activity 
and aerobic exercise. We also searched the SPORTDiscus 
database using the same strategy. In addition, we con- 
ducted a manual search by examining reference lists 
from original research papers and review articles. Ini- 
tially, three of the authors used predetermined selection 
criteria to identify and independently review 104 origi- 
nal research reports that included 121 trials. Disagree- 
ments were resolved by discussion and, when necessary, 
by deliberation with a fourth investigator. We included 
studies that were published in English-language jour- 
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in whom? 


Contribution 


This meta-analysis of 54 trials showed that previously sed- 
entary adults could decrease systolic blood pressure by 3.8 
mm Hg (95% Cl, 2.7 to 5.0 mm Hg) and diastolic b ood 
pressure by 2.6 mm Hg (Cl, 1.8 to 3.4 mm Hg) with regu- 
lar aerobic exercise. 





Exercise lowered blood pressure in people who were nor- 
motensive or hypertensive; overweight or of normal 
weight; and black, white, or Asian. 


All frequencies, intensities, and types of aerobic exercise 
lowered blood pressure. 





tions in blood pressure, perhaps because of difficulties in 
sustaining regular exercise. 








—The Editors 


nals; were conducted in persons at least 18 years of age; 
randomly assigned patients to intervention and concur- 
rent control groups; limited differences between treat- 
ment and control groups to aerobic physical activity; 
lasted for at least 2 weeks; and reported changes in blood 
pressure (systolic, diastolic, or both) from baseline to 
follow-up, as well as variances or data to estimate them. 
Adherence to the program of physical activity and sam- 
ple size were not defined as inclusion criteria, bu: their 
influence on blood pressure reduction was identiied as 
an issue to be investigated. Fifty-four trials (frem 38 
reports) met the eligibility criteria and were included in 
the meta-analysis (10—47). 

Sixty-seven trials did not meet the eligibility criteria 
for the meta-analysis (Figure 1). The main reasons for 
exclusion were nonrandomized assignment of the trial 
participants (13 trials), lack of an appropriate concur- 
rent control group (18 trials), a difference other than 
aerobic exercise between the active treatment and con- 
trol groups (13 trials), inclusion of participants ycunger 
than 18 years of age (4 trials), a follow-up period of less 
than 2 weeks (12 trials), and lack of data on blood 
pressure outcome (7 trials). Results from these trials 
were not included in the current meta-analysis; a list of 
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excluded clinical trials can be requested from the corre- 
sponding author. In addition, 1 trial was missing data 
on systolic blood pressure and 4 trials were missing data 
on diastolic blood pressure. These trials, however, were 
included in analyses of diastolic blood pressure and sys- 
tolic blood pressure, respectively. 


Data Abstraction 

Three of the authors used a standardized protocol 
and reporting form to independently abstract data on 
characteristics of trial participants and study design, in- 
tervention method and duration, and study outcomes. 
Where unstated, ethnicity was assumed to be white if 
the study was conducted in Europe, Australia, or New 
Zealand; Asian if the study was conducted in Asia; and 
black if the study was conducted in Africa. Differences 
in duplicate data extraction among the primary review- 
ers were resolved by discussion and, where necessary, by 
obtaining additional input from a fourth author. 


Figure 1. Study selection. 










































































Potentially relevant trials 
identified and screened 
for retrieval (n = 121) 
Trials excluded because 
| 5 of nonrandomization (n = 13) 
4 and lack of concurrent 
] control group (n = 18) 
Trials retrieved for more 
detailed evaluation (n = 90) 
Trials excluded because of 
| »| multiple interventions (n = 13), 
ý patients <18 y of age (n = 4), 
B. and follow-up <2 wk (n = 12) 
Potentially appropriate trials 
to be included in the 
meta-analysis (n = 61) 7 
Trials excluded from the 
| ~ meta-analysis because 
y of lack of blood pressure 
data (n = 7) 
Trials included in the 
meta-analysis (n = 54) 
Trials withdrawn because of 
l < missing data on systolic 
blood pressure (n = 1) or 
diastolic blood pressure (n = 4) 








Trials with usable 
systolic blood pressure 
data (n = 53) or 
diastolic blood pressure 
data (n = 50) 
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Statistical Analysis 

The mean baseline body weight and blood pressure 
for each trial were calculated by combining mean values 
from the intervention and control groups, weighted by 
the number of participants. This mean was not used for 
calculations of net changes in weight or blood pressure. 
For parallel and factorial trials, net changes in blood 
pressure (BP) were calculated as (BP at the end of 
follow-up in the intervention group — BP at baseline in 
the intervention group) — (BP at the end of follow-up 
in the control group — BP at baseline in the control 
group). For crossover and Latin-square trials, net 
changes in blood pressure were calculated as BP at the 
end of the intervention period — BP at the end of the 
control period. 

To pool the overall effect size, we weighted each 
study by the reciprocal of the total variance for blood 
pressure change (separate values for systolic and diastolic 
blood pressure). Variances for net changes in blood pres- 
sure were calculated by using confidence intervals, P val- 
ues, fstatistics, or individual variances for intervention 
and control groups (parallel and factorial design) or in- 
tervention or control periods (crossover and Latin- 
square design). For parallel trials that reported variance 
for paired differences separately for each group, we used 
standard methods to calculate the pooled variance for 
net change (48). If the variance for paired differences 
was not reported, it was calculated by using variances at 
baseline and at the end of the trial. We used the method 
of Follmann and colleagues (49), in which a correlation 
coefficient of 0.5 between initial and final values is as- 
sumed. Within each trial, equal variance was assumed 
between the control and intervention groups, as well as 
between the beginning and end of the trial. 

Fixed-effects and DerSimonian and Laird random-ef- 
fects models (50) were used to calculate the estimated mean 
effect of aerobic exercise on blood pressure and associated 
95% CIs. Although both models yielded similar results, we 
chose the random-effects model to present the results be- 
cause the trials had significant heterogeneity in effect size 
(50) and were conducted among participants of different 
ethnic backgrounds, sexes, and hypertensive status, as well 
as other important covariables. 

We performed a series of prestated subgroup analy- 
ses to examine the influence of covariables. The sub- 
groups were chosen on the basis of biological plausibility 
and knowledge of previous studies on the relationship 
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between exercise and blood pressure. For each subgroup, 
pooled effects were calculated by using the random- 
effects model and statistical significance was tested by 
using one-way analysis of variance, weighted by the re- 
ciprocal of the total variance for change in blood pres- 
sure. Multivariate meta-regression analysis was not per- 
formed because many trials did not report important 
covariables, such as hypertensive status and ethnicity. 

We examined the potential for publication bias by 
using a funnel plot, in which sample size was plotted 
against net change in blood pressure (51). In addition, a 
nonparametric “trim and fill” method was used to test 
and adjust for potential publication bias (52, 53). This 
method may be used to estimate the number of missing 
studies that might exist in a meta-analysis and the influ- 
ence that the missing studies might have had on the 
estimates of overall effect size. 

We used Stata, version 8.0 (Stata Corp., College 
Station, Texas), for the “trim and fill” method and SAS, 
version 8 (SAS Institute, Inc., Cary, North Carolina), 
for all other analyses. 


Role of the Funding Source 

The funding source had no role in the collection, 
analysis, or interpretation of the data or in the decision 
to submit the manuscript for publication. 


RESULTS 
Characteristics of the Participants and Study Designs 
Characteristics of the 54 trials and their participants 
are shown in Appendix Table 1 (available at www.annals 
.org). The trials were conducted between 1986 and 
2000 and varied in size from 8 to 247 participants (me- 
dian, 28 participants). Overall, 2419 participants were 
evaluated, but 39 were included twice or three times in 
separate protocols (10, 11, 28). All trials were conducted 
in adults (mean age, 21 to 79 years). Of the 51 trials 
that reported sex distribution, 10 included predomi- 
nantly (280%) men and 17 included predominantly 
women. Among the 37 trials that reported distribution 
of ethnicity, all or most of the participants (280%) 
were white in 23 trials, Asian in 6 trials, and black in 4 
trials. Fifteen of the 47 trials that reported hypertension 
status were conducted in hypertensive patients, and 28 
were conducted in normotensive participants. Antihy- 
pertensive medication was administered in 4 trials in 
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Figure 2, Average net change in systolic blood pressure and corresponding 95% CIs related to aeroblc exercise . 
Intervention in 53 randomized, controlled trials. 
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Data on systolic blood pressure were not available in 1 trial (34). Net change was calculated as the difference berween the follow-up and baseline blood 
pressure levels for the intervention and control groups (parallel and factorial trials) or the difference in blood pressure levels at the end of the intervention 
and control treatment periods (crossover and Latin-square trials). The overall effect represents a pooled estimate obtained by summing the average net 
change for each trial, weighted by the inverse of its variance. 


aoe|2 April 2002| Annals of Internal Medicine | Volume 136 © Number 7 wen. ansals.org 


E 














which all or some of the participants were hypertensive. 
All 51 trials that reported baseline physical activity were 
conducted among participants with sedentary lifestyles. 
The trials varied in length from 3 weeks to 2 years (me- 
dian duration, 12 weeks). A parallel design was used in 
39 trials, a crossover design in 5 trials, a factorial design 
in 2 trials, and a Latin-square design in 8 trials. All of 
the trials were open, with the exception of one trial that 
used a single-blind design (16). In most of the trials, 
participants in the control groups were instructed not to 
modify their usual lifestyle, including physical activity. 
However, in 5 of the trials, participants in the control 
groups were encouraged to participate in monitored 
reading, discussion, stretching routines, or a walking 
program (16, 21, 24, 33, 37). 

Average pretreatment blood pressure varied from 
101 to 168 mm Hg for systolic blood pressure (median, 
126.5 mm Hg) and 61 to 104 mm Hg for diastolic 
blood pressure (median, 77.0 mm Hg). At baseline, 
mean body weight varied from 53.4 kg to 99.1 kg (me- 
dian, 69.3 kg). Mean body mass index at baseline varied 
from 20.7 kg/m? to 36.0 kg/m? (median, 25.4 kg/m”). 
Net mean change in body weight was available for 38 
trials and ranged from —4.1 kg to 1.5 kg (median, —0.3 
kg). The net change in mean body weight weighted by 
sample size (—0.42 kg) did not differ statistically from 0 
(t= —1.76; P= 0.09). 


Net Change In Blood Pressure 

Fifty-three trials provided information on systolic 
blood pressure, and 50 trials provided information on 
diastolic blood pressure. Net change in these variables 
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varied from —16.7 to 3.9 mm Hg and from —11 to 
11.3 mm Hg, respectively (Appendix Table 2, available 
at www.annals.org). Systolic blood pressure decreased in 
44 of the 53 trials, but the reduction was statistically 
significant in only 20 (Figure 2). Diastolic blood pres- 
sure decreased in 42 of the 50 trials, bur the reduction 
was statistically significant in only 16 (Figure 3). 

The overall pooled net effect of aerobic exercise on 
systolic and diastolic blood pressure was —3.84 mm Hg 
(95% CI, —4.97 to —2.72 mm Hg; P< 0.001) and 
—2.58 mm Hg (CI, —3.35 to —1.81 mm Hg; P< 
0.001), respectively (Table 1). When trials that did not 
require supervision of the exercise intervention were ex- 
cluded (19, 25, 27, 31, 44—46), the mean net change in 
blood pressure increased to —4.13 mm Hg (CI, —5.21 
to —3.05 mm Hg; P < 0.001) for systolic blood pres- 
sure and —2.68 mm Hg (CI, —3.55 to —1.81; P< 
0.001) for diastolic blood pressure (Table 1). After we 
excluded trials in which antihypertensive medication 
was administered (25, 32, 33), the mean net change in 
blood pressure increased to —4.23 mm Hg (CI, —5.42 
to —3.05 mm Hg; P < 0.001) for systolic blood pres- 
sure and —2.91 mm Hg (CI, —3.69 to —2.13 mm Hg; 
P< 0.001) for diastolic blood pressure. After we ex- 
cluded trials with multiple interventions (25, 30, 32, 38, 
42), the net change in blood pressure increased to 
—4.39 mm Hg (CI, —5.68 to —3.10 mm Hg; P< 
0.001) for systolic blood pressure and —2.97 mm Hg 
(CI, —3.82 to —2.12 mm Hg; P < 0.001) for diastolic 
blood pressure. When trials in which blood pressure was 
not the primary end point were excluded (22-24, 26, 
30, 35, 37, 39, 43, 45), the net change in blood pressure 


Table 1. Mean Net Changes in Systolic and Diastolic Blood Pressure according to Different Exclusion Criteria 





Systollc Blood Pressure 


Diastolic Blood Pressure 



















Trials Net Change (95% Cl) P Value Trials Net Change (95% Cl) P Value 
Examined Examined 
n mm Hg n mm Hg 
All trials 53 —3.84 (—4.97 to -2.72) <0.001 50 —2.58 (—3.35 to —1.81) <0.001 
Exercise supervised* 45 —4.13 (—5.21 to —3,05) <0.001 42 —2.68 (—3.55 to ~1.81) <0.001 
Antihypertensive medication not 
administeredt 49 —4.23 (—5.42 to —3.05) <0.001 46 —2.91 (—3.69 to —2,13) <0,001 
Single Intervention between groups+ 47 —4.39 (—5.68 to —3.10) <0.001 44 —2.97 (—3.82 to —2.12) <0.001 
Blood pressure as primary outcome§ 37 —4.39 (—5.93 to ~2.86) <0.001 36 —2.87 (—3.91 to ~1.84) <0.001 





* Trials char did not require supervised exercise intervention were excluded (19, 25, 27, 31, 44-46). 


t Trials in which antih 


ypertensive medications were administered were excluded (25, 32, 33). 
+ Trials thar conducted multiple interventions were excluded (25, 30, 32, 38, 42). 


§ Trials in which blood pressure was not the primary outcome were excluded (22-24, 26, 30, 35, 37, 39, 43, 45). 
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Figure 3. Average net change in diastolic blood pressure and corresponding 95% Cls related to aerobic exercise 
intervention in 50 randomized, controlled trials. 
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Data on diastolic blood pressure were not available in 4 trials (12. 15, 43). Net change was calculated as the difference between the follow-up and baseline 
blood pressure levels for the intervention and control groups (parallel and factorial trials) or the difference in blood pressure levels at the end of the 
intervention and control treatment periods {crossover and Latin-square trials). The overall effect represents a pooled estimate obtained by summing the 
average net change for each trial, weighted by the inverse of its variance. 
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increased to —4.39 mm Hg (CI, —5.93 to —2.86 mm 
Hg; P < 0.001) for systolic blood pressure and —2.87 
mm Hg (CI, —3.91 to —1.84 mm Hg; P < 0.001) for 
diastolic blood pressure. 


Subgroup Analysis 

Table 2 summarizes pooled estimates for treatment 
effect in subgroups of trials defined according to char- 
acteristics of participants and study design. Overall, re- 
duced blood pressure was observed in all subgroups. 
Among the three ethnic groups, black participants had 


significantly greater reductions in systolic blood pressure 
and Asian participants had significantly greater reduc- 
tions in diastolic blood pressure compared with white 
participants. Trials with the longest follow-up (>24 
weeks) had a smaller effect size than trials with short 
(<10 weeks) or medium (10 to 24 weeks) follow-up. 
This difference was noted for both systolic and diastolic 
blood pressure but achieved statistical significance only 
for the latter. Larger trials (>39 participants) had a sta- 
tistically significant smaller reduction in blood pressure 
than smaller trials (22 to 39 or <22 participants). Re- 


Table 2, Mean Net Changes in Systollc and Diastolic Blood Pressure in Subgroups of Trials Defined by Characterlstics 
of Participants and of Study Design* 





Characteristic Systolic Blood Pressure 
Studles Effect Size (95% Cl) 
n mm Hg 

Hypertensive status 

Hypertensive 15 ~4.94 (—7.17 to —2.70) 

Normotensive 27 ~4.04 (-5.32 to —2.75) 
Ethnicity 

White 23 —3.44 (-5.28 to —1.60) 

Asian 6 —6.22 (~7.36 to —5.08) 

Black 4 —10.96 (—21.02 to —0.89) 
Study duration 

<10 wk 20 ~—5.15 (—7.44 to —2.85) 

10-24 wk 19 —4.62 (—6.90 to —2.34) 

>24 wk 14 —2.00 (—3.13 to —0.87) 
Sample size 

<22 participants 17 ~6.51 (~9.51 to —3.50) 

22-39 participants 17 —5.95 (—7.91 to —3.98) 

>39 participants 19 —1.81 (—2.69 to —0.93) 
Study design 

Parallel or factorial 41 —3.33 (—4.41 to —2.24) 

Crossover or Latin square 12 —5.48 (—8.77 to —2.19) 
Baseline BMI 

<24.5 kg/m? 11 —3.90 (—6.82 to —0.97) 

24.5-26.4 kg/m? 12 —4.54 (—7.19 to —1.89) 

>26.4 kg/m? 12 —2.17 (—3.30 to —1.03) 
Net weight change 

<~1.5 kg 13 —4.76 (—6.19 to —3.33) 

—15 to 0.2 kg 12 —4.95 (—7.22 to —2.68) 

>0.2 kg 12 —2.74 (—4.37 to —1.10) 
Exercise type 

Bike 17 —5.58 (—8.25 to —2.92) 

Walk or jog 23 —2.59 (3.89 to —1.29) 

Mixed or other 13 —3.63 (—6.64 to —1.61) 
Exercise frequency 

<120 min/wk 21 —2.82 (~4.22 to —1.43) 

120-150 min/wk 15 —4.67 (—7.19 to —2.16) 

>150 min/wk 13 —5.13 (—7.64 to —2.61) 
Exercise intensity 

Low 7 —4.13 (-6.19 to —2.08) 

Moderate 28 —4.34 (—5.76 to —2.93) 

ae 10 —4.00 (—7.06 to —0.94) 











* P values were obtained by using analysis of variance. BMI = body mass index. 
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Diastolic Blood Pressure 





P Value Studies Effect Size (95% Cl) P Value 
n mm Hg 
>0.2 >0.2 
13 —3.73 (—5.69 to —1.77) 
26 ~2.33 (—3.14 to —1.51) 
0.03 0.11 
22 ~2.61 (—3.82 to —1.40) 
5 ~ 6.58 (—8.44 to —4.72) 
2 ~3.25 (—7.11 to 0.60) 
0.16 0.05 
17 4,31 (-6.09 to —2.53) 
19 2.54 (—3.07 to —2.02) 
14 — 1.44 (—2.33 to -0.55) 
0.004 0.03 
14 3.61 (—5.20 to —2.03) 
17 —3.61 (—5.48 to —1.73) 
19 1.31 (—2.06 to —0.56) 
>0.2 0.18 
37 2.23 (—3.10 to —1.35) 
13 ~3.68 (—5.42 to —1.94) 
>0.ż 0.12 
11 —2.38 (—3.69 to —1.06}) 
9 ~3.62 (—6.45 to —0.79) 
12 1.75 (-2.31 to —1.18) 
>02 >0.2 
10 —3.28 (—5.80 to —0.76) 
13 2.91 (—4.86 to —0.97) 
11 —1.61 (—2.56 to —0.67) 
>0.2 0.16 
16 —3.97 (—5.78 to —2.17) 
21 —1.68 (~—2.43 to —0.92) 
13 —2.34 (—3.73 to —0.95) 
>0.2 >0.2 
21 —2.19 (—3.24 to —1.14) 
12 —2.11 (—3.10 to —1.12) 
13 ~2.78 (—3.08 to —1.01) 
>0.2 0.18 
7 2.71 (—4.05 to —1.36) 
24 ~3.55 (-4.76 to —2.35) 


~1,52 (—2.82 to —0.22) 
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duction in blood pressure was not statistically signifi- 
cantly different among trials in which participants were 
overweight or of normal weight and lost weight or did 
not lose weight during the intervention. Reduction in 
blood pressure was also not statistically significantly 
different among trials with various types, frequencies, 
and intensities of exercise intervention. 


Publication Blas 

A plot of sample size versus effect size for systolic 
and diastolic blood pressure showed that several large 
trials reported a moderate reduction in blood pressure 
(23, 24). However, in a sensitivity analysis using a non- 
parametric “trim and fill” method, no study was re- 
moved and overall effect size remained unchanged. 


DISCUSSION 

High blood pressure is a major risk factor for stroke, 
coronary heart disease, congestive heart failure, and end- 
stage renal disease (2—4). While antihypertensive treat- 
ment trials have shown that pharmacologic intervention 
reduces the risk for cardiovascular and renal disease, 
concerns have also been raised about the potential for 
deleterious side effects of antihypertensive drugs (54, 
55). As a result, interest in lifestyle modification, includ- 
ing aerobic exercise for the treatment and prevention of 
hypertension, has increased. Several narrative reviews 
and meta-analyses have examined the relationship be- 
tween exercise and blood pressure (6—9). However, pre- 
vious publications have not systematically reviewed the 
totality of available evidence and have not explored the 
influence of important covariables (such as characteris- 
tics of study participants, study design, and intervention 
programs) on change in systolic and diastolic blood 
pressure. 

This meta-analysis is a comprehensive examination 
of the effect of aerobic exercise on blood pressure and is 
based on randomized, controlled clinical trials. Our 
meta-analysis included 54 clinical trials that involved 
2419 participants and were conducted in a wide range 
of geographic regions and ethnic populations. Our study 
showed that aerobic exercise has an impressive blood 
pressure—lowering effect: 3.84 mm Hg for systolic blood 
pressure and 2.58 mm Hg for diastolic blood pressure. 
Furthermore, the blood pressure reduction associated 
with aerobic exercise was consistent in sensitivity analy- 
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ses that included or excluded subgroups of the clinical 
trials on the basis of study design. 

It is important to distinguish between the individual 
and public health implications of our findings. The 
blood pressure reduction that we observed may be of 
moderate interest to practitioners treating individual pa- 
tients. However, a small decrease in the population’s 
average blood pressure level should dramatically reduce 
incidence of and death from cardiovascular disease in 
communities (5). 

Our analysis indicates that aerobic exercise lowers 
blood pressure even in participants whose mean body 
mass indexes are in the normal range. Indeed, in our 
meta-analysis, the average overall intervention-related 
weight change (—0.42 kg) was not statistically signifi- 
cant or biologically important. In addition, our study 
indicated that mean blood pressure reduction was not 
significantly associated with mean change in body 
weight. Instead, blood pressure was significantly reduced 
even in trials whose participants did not lose weight 
overall. These findings suggest that the effects of aerobic 
exercise on blood pressure may be independent of 
change in body weight. 

The blood pressure reduction was not as marked in 
trials with longer follow-up periods, most likely because 
participant adherence to the intervention program de- 
creased over time. Study participants were required to 
participate in exercise sessions supervised by study per- 
sonnel in all of the short-term trials, while study partic- 
ipants were allowed to exercise independently in longer- 
term trials. This effect was also noted in individual trials. 
For example, Wing and coworkers (42) reported a much 
larger reduction in blood pressure at 6. months than at 2 
years. Poor adherence to the intervention program after 
6 months, when supervised training was not required, 
was the most likely explanation (42). Adherence to the 
intervention program is an essential element for success 
in achieving and maintaining the maximum benefit of 
exercise on blood pressure. Our meta-analysis also indi- 
cated that blood pressure reduction was smaller in trials 
with a larger sample size. This may reflect the fact that 
all of the trials wich a large sample size were also longer 
in duration. In addition, blood pressure was not the 
primary end point for several of the larger clinical trials 
(23, 24). 

The degree of blood pressure reduction did not dif- 
fer significantly among trials with different forms of in- 
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tervention. The blood pressure reduction related to aer- 
obic exercise also did not significantly differ by 
subgroup according to frequency or intensity of aerobic 
exercise. Our results, however, indicate that all forms of 
exercise seem to be effective in reducing blood pressure. 
Our meta-analysis also suggests that clinical trials that 
use a crossover or Latin-square design yield a greater 
reduction in blood pressure than those that use a parallel 
or factorial design. The elimination of intra-individual 
variation in trials using crossover or Latin-square design 
can increase the efficiency of the trial, assuming no 
carryover effect of exercise on blood pressure. Most 
crossover or Latin-square trials in our meta-analysis had 
short interventions and small sample sizes. 

Our study has limitations. We could not perform a 
multivariate meta-regression analysis because data were 
missing for important covariables, such as ethnicity (17 
trials) and hypertensive status (7 trials). We did, how- 
ever, conduct subgroup analyses based on these impor- 
tant covariables. Aerobic exercise had a slightly greater 
effect on blood pressure in hypertensive participants 
than in normotensive participants. The reduction was 
greater for systolic blood pressure in black persons and 
for diastolic blood pressure in Asian persons, but only a 
relatively small number of trials were conducted in per- 
sons of these ethnic backgrounds. Ia addition, all but 
one trial included in our meta-analysis used an open 
design. However, many trials masked observers who ob- 
tained blood pressure measures. We identified a poten- 
tial publication bias by funnel-plot method. Several 
large trials reported a moderate reduction in blood pres- 
sure. However, blood pressure was not the primary out- 
come of interest in most of these trials (23, 26, 30). 
Furthermore, in a formal test using the “trim and fill” 
method, reductions in systolic and diastolic blood pres- 
sure remained unchanged. 

The underlying mechanism or mechanisms respon- 
sible for an exercise-induced reduction in blood pressure 
remain unclear. Recent evidence shows that insulin re- 
sistance and hyperinsulinemia may contribute to the 
pathogenesis of hypertension (56, 57). Clinical trials 
have shown that aerobic exercise reduces insulin resis- 
tance and insulin levels in hypertensive patients (58, 
59). Brett and associates (60) have reported that change 
in blood pressure during exercise is strongly associated 
with reduction in serum concentrations of total choles- 
terol and insulin resistance. 
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In summary, our results suggest that aerobic exercise 
is an important strategy for prevention and treatment of 
high blood pressure. We recognize the difficulty of com- 
paring results from meta-analyses conducted on differ- 
ent clinical trials. However, the blood pressure reduction 
associated with aerobic exercise in our study exceeded 
that in meta-analyses that explored the corresponding 
effects of sodium reduction, potassium supplementa- 
tion, and alcohol reduction on systolic and diastolic 
blood pressure (61-63). Additional studies are needed 
to identify ways to improve adherence to exercise. Like- 
wise, the effect of physical activity in ethnic subgroups, 
especially African-American women, needs further at- 
tention. 
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Administration of Neutral Protamine Hagedorn Insulin at Bedtime 
versus with Dinner in Type 1 Diabetes Mellitus To Avoid Nocturnal 


Hypoglycemia and Improve Control 
A Randomized, Controlled Trial 


Carmine G. Fanelli, MD, PhD; Simone Pampanelli, MD; Francesca Porcellati, MD, PhD; Paolo Rossetti, MD; Paolo Brunett!, MD; 


and Geremia B. Bolli, MD 


Background: Intensive Insulin treatment of type 1 diabetes mel- 
litus Increases the risk for noctumal hypogłycemia. 


Objective: To demonstrate that splitting the evening insulin 
regimen reduces the risk for noctumal hypoglycemia in Intensive 
treatment of type 1 diabetes mellitus. 


Design: Randomized, open, two-treatment crossover trial In two 
4-month periods. 


Setting: Universtty research center in Italy. 


Patients: 22 C-peptide-negative persons with type 1 diabetes 
mellitus (mean age [SD], 29 + 3 years). 


Interventions: Each patlent was randomly assigned to one of 

two Insulin regimens for 4 months and then switched to the other 

regimen for another 4 months. The two treatment regimens were 

1) mixed treatment—a mixture of human regular and neutral pro- 

tamine Hagedom (NPH) Insulin administered before dinner and 2) 

split treatment— human regular insulln administered at dinner and 
NPH insulin administered at bedtime. 


Measurements: Frequency of noctumal hypoglycemia. Second- 
ary end points were levels of fasting blood glucose and hemoglo- 
bin A,, and responses to experimental hypoglycemla. 





Results: During the split-regimen treatment period, patients had 
fewer episodes of noctumal hypoglycemia (mean [+SE], 
0.10 + 0.02 episode/patient-day vs. 0.28 + 0.04 episode/patient- 
day; P = 0.002), a lower fasting blood glucose level (mean [+SE], 
7.6+0.2 mmol/L vs. 8320.5 mmol/L [137+4 mg/dL vs. 
160+ 8 mg/dL]; P= 0.030), less variable fasting blood glu- 
cose levels (SD range, 2.0+0.4 vs. 3.5+0.6; P= 0.001), and 
lower hemoglobin A, value (mean [+SE], 7.0% +0.11% vs. 
7.5% + 0.15%; P= 0.004) than during the mixed regimen. Re- 
sponses to experimental hypoglycemla were better preserved with 
the split regimen than with the mixed regimen. 


Conclusion: When the goal of insulln therapy In typé 1 dlabe- 
tes mellitus Is near-normoglycemla, splitting the evening insulin 
treatment regimen Into short-acting Insulin at dinner and NPH 
Insulin at bedtime reduces the risks for noctumal hypoglycemia 
and hypoglycemia unawareness and decreases the hemoglobin 
A,, value compared with mixing short-acting Insulin and NPH 
Insulin at dinner. 
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N octurnal hypoglycemia is common in patients with 
type 1 diabetes mellitus (1-7). When insulin treat- 
ment is intensified to achieve near-normoglycemia, the 
frequency of hypoglycemia increases; approximately half 
of these episodes occur at night (2, 3). Unrecognized 
nocturnal hypoglycemia is common (1, 3-8). Over- 
treatment of symptomatic nocturnal hypoglycemia with 
snacks often results in hyperglycemia the next day (9— 
11). Asymptomatic nocturnal hypoglycemia can cause 
morning headache and malaise and may result in dimin- 
ished awareness, reduced responses of adrenaline, and 
adaptation of cognitive function during the episode 
(12-15). Recurrent nocturnal hypoglycemia may con- 
tribute to the vicious cycle of hypoglycemia unawareness 
and impaired hormonal counterregulation in patients 
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with type 1 diabetes, leading to increased risk for severe 
hypoglycemia (16). 

The nonphysiologic pharmacokinetics and pharma- 
codynamics of insoluble, intermediate-acting insulin 
preparations, such as neutral protamine Hagedorn 
(NPH) insulin, play a central role in inducing nocturnal 
hypoglycemia in type 1 diabetes (4). When injected at 
dinner, NPH insulin results in excess plasma insulin 
bioavailability at approximately midnight, a time at 
which patients with type 1 diabetes are more insulin 
sensitive (17, 18); thus, the risk for hypoglycemia in- 
creases between midnight and 3:00 a.m. Later, insulin 
deficiency develops at dawn (4, 18) and contributes to 
fasting hyperglycemia. When the nocturnal peak plasma 
level of insulin produced by an evening injection of in- 





termediate-acting (NPH) insulin is postponed by 3 to 4 
hours as a result of injecting NPH insulin at bedtime 
instead of at dinner, fasting and postbreakfast blood glu- 
cose levels decrease (19). 

Although the pharmacokinetics and pharmacody- 
namics of NPH insulin would suggest that splitting of 


` the evening insulin regimen (administering short-acting 


insulin at dinner and NPH insulin at bedtime) should 
decrease the risk for nocturnal hypoglycemia, to the best 
of our knowledge no data indicate this in patients with 
type 1 diabetes mellitus. We tested the hypothesis that 
in intensive treatment of type 1 diabetes, splitting the 
evening insulin administration rather than mixing short- 
acting and NPH insulin at dinner reduces the risk for 
nocturnal hypoglycemia and improves glycemic control, 
awareness of hypoglycemia, and counterregulation to 


hypoglycemia. 


METHODS 
Patlents 

We recruited 22 patients (10 women, 12 men; 
mean age [+SD], 29 + 3 years} with type 1 diabetes 
mellitus (mean duration of diagnosed diabetes [+SD], 
14+ 2 years) receiving long-term intensive insulin 
treatment (multiple insulin injections with regular hu- 
man insulin before meals and NPH insulin at bedtime) 
from the outpatient Diabetes Clinic of the Department 
of Internal Medicine at the University of Perugia. At 
baseline, the mean (SD) body mass index of the 
cohort was 23 + 1 kg/m’, and the mean (+SD) hemo- 
globin A,, value was 6.7% + 0.4%. Patients had no 
detectable microangiopathic complications; autonomic 
neuropathy, as assessed by using a standard battery of 
cardiovascular tests (20); peripheral neuropathy; or mi- 
croalbuminuria. The patients had no history or clinical 
evidence of hypertension and were taking no medica- 
tions other than insulin. We excluded 1) patients with 
hypoglycemia unawareness, defined as an absence of 
symptoms while the blood glucose level is approximately 
2.5 to 2.8 mmol/L (45 to 50 mg/dL) and 2) patients 
with a history of severe hypoglycemia, defined as epi- 
sodes of hypoglycemia requiring assistance from another 
person in the previous year. All patients in the study 
gave informed consent. The Institutional Review Board 
of University of Perugia in Perugia, Italy, approved this 
study. - 
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Context 

Clinidans often split evening insulin dosing (short-acting 
insulin at dinner and long-acting insulin at bedtime rather 
than both types with dinner) to avoid nocturnal hypogly- 
cemia in patients with type 1 diabetes mellitus. 

Although split dosing makes sense theoretically, no rigor- 
ous studies have examined its erfects on glycemic control. 





Contibution 


In this randomized, controlled crossover trial, episodes of 
nocturnal hypoglycemia were less frequent and fasting 
blood glucose and hemoglobin A4« levels were lower with 
split evening insulin than with mixed dosing at dinner. 





Clinical Implications 

This study supports splitting evening insulin dosing to im- 
prove glycemic control in patients with intensively treated 
type 1 diabetes. 








—The Editors 


Study Design 

After a 1-month run-in period, during which pa- 
tients continued their usual regimen of multiple daily 
insulin injections, we randomly assigned patients to re- 
ceive one of the two following treatment regimens for 
the first 4-month treatment period: 1) a continued reg- 
imen of four daily insulin injections (evening split treat- 
ment)—that is, administration of regular insulin before 
dinner and NPH insulin at bedtime (usually between 
10:30 p.m. and 11:00 p.m.) or 2) a regimen of regular 
insulin at breakfast and lunch and a mixture of regular 
and NPH insulins at dinner (evening mixed treatment). 
Thereafter, the patients were switched to the other treat- 
ment for an additional 4 months. Insulin (short-acting 
and NPH) was administered with syringes to achieve the 
target values for fasting blood glucose of 5.0 to 6.7 
mmol/L (90 to 120 mg/dL) before meals and at bedtime 
(2). The dose of mealtime regular insulin was titrated on 
the basis of the blood glucose measurement obtained 1) 
before the meal and 2) on the previous day, 4 to 5 hours 
after that meal, or, in the case of the evening meal, at 
bedtime. The dose of NPH insulin given at dinner or at 
bedtime was titrated on the basis of the predinner or 
bedtime blood glucose level, respectively. 

The patients were instructed to measure capillary 
blood glucose levels by using Reflolux S (Boehringer 
Mannheim, Mannheim, Germany) before each insulin 
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Table 1. Insulin Dosing during the Two Treatment Periods of the Study* 





Treatment Regimen and 
insulin Type 





Breakfast 
> : 


Bedtime 








Evening split administration 
Short-acting 
NPH 

Evening mixed administration 
Short-acting 7207 
NPH ~- 











* Insulin doses are expressed as the mean + SE. NPH = neutral protamine Hagedorn. 


injection, at bedtime, and every other day at 3:09 a.m. 
The patients were also asked to skip no more then one 
of their daily capillary glucose measurements and to 
keep diaries of blood glucose values, insulin dosage, and 
hypoglycemic episodes (blood glucose level <4.0 mmol/L 
[572 mg/dL]) occurring any time during the day. 

To prevent nocturnal hypoglycemia, the patient in- 
structions included a suggestion to consume a snack 
containing approximately 20 g of carbohydrates (ap- 
proximately 20 g of bread and approximately 60 nL of 
2% milk) when the capillary blood glucose level at bed- 
time was less than 7.0 mmol/L (<126 mg/dL) with the 
evening mixed treatment and less than 6.0 mnol/L 
(<108 mg/dL) with the evening split treatmen-. We 
also suggested that patients have a similar snack if the 
blood glucose level at 3:00 a.m. was 4.0 mmol/L or less 
(S72 mg/dL) at any time during the night. If such a 
snack did not relieve hypoglycemic symptoms in approxi- 
mately 10 minutes, patients were told to have another 
snack (for a total of 40 g of carbohydrates). Throughout 
the study, patients visited the outpatient clinic monthly 
to submit their diaries and had frequent telephone con- 
tacts (every 3 to 6 days) with the investigators. 

At the end of each treatment period, patients were 
admitted to the clinical research unit of the hospital, where 
blood glucose was monitored overnight; the next morn- 
ing, counterregulatory and symptomatic responses to 
hypoglycemia and cognitive performance were evaluated 
during a hyperinsulinemic, stepped hypoglycemic clamp 
study. Hemoglobin A,. values were measured before 
randomization and at the end of both treatment periods. 


in-Hospital Evaluation 
Overnight Testing 

Patients were admitted for overnight evaluations af- 
ter dinner (and, thus, after premeal insulin administra- 
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tion), at approximately 9:00 p.m. A hand vein of the 
nondominant arm was cannulated retrogradely, and the 
hand was maintained in a hot pad (approximately 
60 °C) for sampling of arterialized-venous blood (21). A 
second venous line of the ipsilateral arm was cannulated 
for intravenous infusion of glucose whenever an infusion 
was needed to prevent hypoglycemia (that is, to prevent 
a decrease in plasma glucose level to $4.0 mmol/L 
[=72 mg/dL]). Glucose was infused whenever the 
plasma glucose level decreased to less than 4.4 mmol/L 
(<80 mg/dL). On overnight stays, patients were al- 
lowed to watch television until 11:00 p.m., at which 
time patients receiving the evening split regimen had 
their bedtime injection of NPH insulin. Overnight, pa- 
tients gave blood samples for measurement of plasma 
glucose and insulin levels every 30 minutes. 


Stepped Hypoglycemic Clamp Studies 

At 8:30 a.m. on the following morning, a variable 
intravenous infusion of human regular insulin (diluted 
to 1 U/mL in 2 mL of the patient’s blood and sodium 
chloride [NaCl 0.9%] to a final volume of 100 mL) was 
begun to maintain a plasma glucose level of 5.0 mmol/L 
(90 mg/dL). Infusion continued until 10:00 a.m. For 
this procedure, which was done according to a previ- 
ously described algorithm (22), we used an intravenous 
syringe pump (Harvard Apparatus, Ealing, South 
Natick, Massachusetts). At 10:00 a.m., the rate of intra- 
venous insulin infusion was increased to 1 mU/ 
kg! -min` until 2:30 p.m. (270 minutes), followed 
by 2 mU/kg™'+ min~' for an additional 90 minutes, 
until 4:00 p.m. (time, 360 minutes). Plasma glucose was 
clamped by variable glucose infusion at sequential target 
glucose values of 4.3, 3.7, 3.0, and 2.3 mmol/L (78, 66, 
54, and 42 mg/dL); at each target level, blood was 
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drawn to measure hormone and metabolite levels, and 
patients were assessed for symptoms of hypoglycemia 
and for cognitive function (23-25). 

Symptoms were quantified by asking the patients to 
score (on a scale in which 0 = none and 5 = severe) 
each of the following symptoms: dizziness, tingling, 
blurred vision, difficulty in thinking, faintness, anxiety, 
palpitations, hunger, sweating, irritability, and tremor. 
The first five symptoms were considered neuroglyco- 
penic and the last six, autonomic. The sum of each of 
these constituted the symptom score. 


‘Analytic Methods 

We measured plasma glucose levels using a Beckman 
glucose analyzer (Glucose Analyzer II, Beckman Instru- 
ments, Fullerton, California). In addition, we measured 
levels of plasma insulin, growth hormone, cortisol, adrena- 
line and noradrenaline, free fatty acids, glycerol, B-hydroxy 
butyric acid (8-OH-butyrate), and alanine and lactate by 
using previously described assays (26-31); pancreatic 
polypeptide values were measured by using EURIA-PP 
(Pancreatic Polypeptide Radioimmunoassay, Malmö, Swe- 
den) (32). To remove antibody-bound insulin, plasma was 
mixed with an equal volume of 30% polyethylene glycol 
immediately after blood collection (27). Hemoglobin A,, 
values were determined by high-performance liquid chro- 
matography by using HJ-Auto A,. TM HA 8121 appara- 
tus (DIC, Kyoto Daiichi, Kogaku Co., Ltd., Kyoto, Japan) 
(range in nondiabetic patients, 3.8% to 5.5%). 


Statistical Analysis 

Sample-size power calculations indicated that we 
would require 20 patients to detect a 50% decrease in 
the primary end point with a power of 80% at the 0.05 
significance level. Therefore, we enrolled 22 patients, 
allowing for a maximum of 2 participants to withdraw 
from the study. 

All patients completed the study. For the statistical 
analyses, we used patient data from the final month of 
each treatment period. To determine carryover and 
treatment effects, we used a two-period crossover analy- 
sis of variance, with participants, treatment period, and 
type of treatment regimen included in the model (33). 
We observed no evidence of statistically significant carry- 
over effects. The maximum and minimum concentra- 
tion, the time of maximum and minimum concentra- 
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Figure I. Mean (+SE) dally blood glucose levels In 22 
patients during insulin regimens of evening split ` 
administration (squares) and evening mixed 
administration (circles). 
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The figure shows overall data from home monitoring during the final 
month of treatments. 


tion for counterregulatory hormone levels, and the 
maximum score for hypoglycemic symptoms were read 
directly from the raw data. Data from cognitive tests 
were standardized to Z scores, according to the follow- 
ing formula: Z = (x — M)/SD, where x is the original 
score, and M and SD are the mean and standard devia- 
tion of the x scores at baseline (34). Z scores were ana- 
lyzed by repeated-measures analysis of variance (35). Z 
scores are presented as the mean of the Z scores for all 
tests administered. Glycemic thresholds for hormone re- 
lease were calculated as the plasma glucose level at which 
a given response increased by 2 SDs above basal values, 
whereas glycemic thresholds for symptoms were calcu- 
lated as the plasma glucose level at which the symptom 
score increased by at least three points above baseline. 
We compared the frequency of nocturnal hypoglycemia 
between the two treatments by using the McNemar test 
(33, 36). Finally, we performed a regression analysis ac- 
cording to the least-squares method (36). We present 
data in the text and tables as the mean (SE), except as 
otherwise indicated; we considered differences to be 
statistically significant if the P value was 0.05 or less. 
We conducted the statistical analyses by using NCSS 
2000 software (Number Cruncher Statistical System, 
Kaysville, Utah). 
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Table 2. Blood Glucose Control during the Last Month of Each Treatment Period* 





Variable Treatment Period Difference Estimate (95% Cl) P Value 
Mixed-insulin Split-Insulin 
Administration Administration 
Frequency of self-treated nocturnal hypoglycemic 
episodes, n/patient-dayt 0.28 + 0.04 0.10 + 0.02 ~0.18 (—0.27 to ~0.07) 0.002 


Mean daily blood glucose level, mmol/L [mg/dL] 

SD of fasting blood glucose values, mmol/L 
[mg/dt} 

Hemoglobin A4, value, % 


8.3 + 0.3 [150 + 5.4] 7.7 £ 0.2 (139 £3.6} ~—0.6(-4.3 to -0.1) [~10.8 (-77 to ~1.8)] 0.038 


3.5 + 0.6 [63 + 11] 
75 £0.15 


2.0 + 0.4 [36 + 7] 
7020.11 


—1.5 (~2.1 to —1.0) [~27 (~38 to ~18)] 0.001 
~0.5 (-0.81 to ~0.18) 0.004 








* Values expressed with the plus/minus sign are che mean + SE. 


t Hypoglycemia was defined as a blood glucose level less than 4.0 mmol/L. (<72 mg/dL). 


Role of the Funding Source 

This study was supported by a research grant from 
the Juvenile Diabetes Research Foundation Interna- 
tional. The funding source had no role in the collection, 
analysis, and interpretation of the data or in the decision 
to submit the paper for publication. 


RESULTS 
Insulin Doses 

During the final month of the treatment periods, 
the total daily insulin doses in the split and mixed reg- 


imens did not differ (35 + 2 IU/d vs. 35 * 2.5 IU/d, 
respectively; P > 0.2) (Table 1). 


Glycemic Control 

Figure 1 shows the daily home-monitored blood 
glucose levels. We collected 2890 total measurements 
(131.4 = 0.2 measurements/patient) of blood glucose 
from the last month of mixed insulin treatment and 
2879 measurements (130.9 + 0.23  measurements/ 
patient) from the last month of split treatment (P = 
0.113). The mean blood glucose level at 3:00 a.m. was 


Figure 2. Number of nocturnal hypoglycemia episodes in each patient (n = 22) during the final month of each 
treatment period—mixed (white bars) versus split (shaded bars) administration of evening insulin. 
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6.2 + 0.2 mmol/L (111 + 4 mg/dL) during the mixed- 
treatment period and 7.2 + 0.2 mmol/L (130 + 4 
mg/dL) during split treatment (P< 0.001). The fre- 
quency of hypoglycemia at 3:00 a.m. was greater in the 
mixed-treatment period than in the split-treatment pe- 
riod (0.28 + 0.04 episode/patient-day vs. 0.10 + 0.02 
episode/patient-day, respectively; P = 0.002) (Table 2). 
On average, each patient experienced 2.8 (95% CI, 1.9 
to 3.7) fewer episodes of hypoglycemia with split than 
with mixed dosing (Figure 2). No episodes of severe 
hypoglycemia occurred in either group. Blood glucose 
levels were greater with mixed than with split treatment 
at fasting (8.9 £0.5 mmol/L vs. 7.6 + 0.2 mmol/L 
[160 + 8.3 mg/dL vs. 137 + 3.9 mg/dL]), before lunch 
(9.2 + 0.4 mmol/L vs. 8.1 + 0.2 mmol/L [165 + 6.7 
mg/dL vs. 146 + 3.1 mg/dL]), and before dinner 
(8.7 + 0.4 mmol/L vs. 7.8 + 0.3 mmol/L [156 + 7.0 
mg/dL vs. 141 + 4.9 mg/dL]); however, the differences 
between treatments were statistically significant only for 
measurements obtained at fasting (P = 0.030) and be- 
fore lunch (P = 0.050) (P = 0.083 for predinner mea- 
surements). 

Overall, 308 and 301 blood glucose values were col- 
lected at 3:00 a.m. from the mixed- and split-treatment 
periods, respectively. The number of hypoglycemic val- 
ues recorded was 90 (29%) and 28 (9.3%) in the mixed- 
and split-treatment periods, respectively (odds ratio, 3.1 
[CI, 2 to 5]; P< 0.001). During the mixed- and split- 
treatment periods, 36 of 90 hypoglycemic episodes 
(40%) and 16 of 28 episodes (57%), respectively, were 
corrected by consuming 20 g of carbohydrates and 54 
episodes (60%) and 12 episodes (43%), respectively, 
were corrected by consuming 40 g of carbohydrates. In 
both the mixed- and split-treatment periods, the fasting 
blood glucose levels were greater after a 3:00-a.m. epi- 
sode of hypoglycemia treated with carbohydrate inges- 
tion than after a hypoglycemia-free night (with no car- 
bohydrate ingestion) (Figure 3). 

Multiple regression analysis showed a robust rela- 
tionship between the amount of carbohydrate ingested 
to correct nighttime hypoglycemia and the fasting blood 
glucose level in the mixed-treatment (R° = 68.8%; P < 
0.001) and split-trearment (R = 42%; P = 0.007) pe- 
riods. In contrast, nocturnal blood glucose values corre- 
lated weakly with fasting blood glucose values in the 
mixed-treatment period (R = 18.5%; P = 0.046) and 
did not correlate in the split-treatment period (R = 
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Figure 3. Mean (SE) daily blood glucose levels 
(home-monitored during the final month of both 
treatments). 
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The daily glucose levels are categorized according to hypoglycemia status 
and resultant snack consumption at the 3:00-a.m. measurement: no hy- 
poglycemia (glucose level > 4.0 mmol/L [>72 mg/dL]}) with no snack; 
hypoglycemia (glucose level = 4.0 mmol/L [=72 mg/dL]) with 20-2 
carbohydrate (CHO) snack; or hypoglycemia with 40-g CHO snack. 
Top. Evening mixed-treatment period: Patients received a mixture of 
human regular insulin and neutral protamine Hagedorn (NPH) insulin 
before dinner. During this treatment period, the following numbers of 
nocturnal glucose measurements were obtained: for nonhypoglycemia 
nights with no snack, # = 218; for hypoglycemia nights with 20-g CHO 
snack, n = 36; for hypoglycemia nights with 40-g CHO snack, = 54. 
Bottom. Evening split-treatment period: Patients split the evening insu- 
lin regimen into human regular insulin administration before dinner and 
NPH insulin administration at bedtime. During this treatment period, 
patients recorded the following numbers of nocturnal glucose measure- 
ments: for nonhypoglycemia nights with no snack, 7 = 273; for hypo- 
glycemia nights with 20-g CHO snack, # = 16; for hypoglycemia nights 
with 40-g CHO snack, 2 = 12. 


0.17%; P > 0.2). Independent of treatment, 55% of the 
variation in fasting plasma glucose levels was explained 
by carbohydrate ingestion and only 9.4% was explained 
by low blood glucose levels. However, the fasting blood 
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Figure 4. Mean (+SE) levels of plasma glucose (top) and 
insulin (bottom) during overnight hospitalization with 
evening regimen of split insulin (squares) versus mixed 
insulin (circles) administration. 
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Fifteen patients during the mixed-treatment period required glucose in- 
fusion between 2:00 a.m. and 4:00 a.m. to prevent a decrease in plasma 
glucose level to 4.0 mmol/L or less (£72 mg/dL). 


glucose level was lower with split than with mixed treat- 
ment, both after a nonhypoglycemic night and after a 
hypoglycemic night corrected with 20 g or 40 g of car- 
bohydrates (P< 0.05). Our finding was similar for 
blood glucose level measured before lunch after nights 
with and without hypoglycemic episodes (with 20-g or 
40-g carbohydrate consumption) (P < 0.05). Predinner 
blood glucose values did not differ. The percentage of 
fasting blood glucose measurements in the target range 
was 15% with mixed treatment and 28% with split 
treatment. 

Symptomatic nocturnal hypoglycemia (episodes 
during which patients spontaneously awoke because of 
symptoms and that were confirmed by a blood glucose 
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value = 4.0 mmol/L [=72 mg/dL] between 2:00 a.m. 
and 7:00 a.m.) was more frequent with mixed than with 
split treatment (0.045 + 0.005 episode/patient-day vs. 
0.027 + 0.003 episode/patient-day; P = 0.005). Blood 
glucose levels during hypoglycemic episodes were lower 
with mixed than with split treatment (glucose level, 
2.7 + 0.1 mmol/L vs. 3.0 + 0.1 mmol/L [48.8 + 1.1 
mg/dL vs. 53.8 = 1.4 mg/dL]; P = 0.014). Mean val- 
ues for daily blood glucose, hemoglobin A,., and the 
variability of fasting blood glucose (37) were all greater 
with mixed than with split treatment (Table 2). We 
observed no difference in the rate of diurnal hypogly- 
cemia between treatments (data not shown). 


In-Hospital Control of Nocturnal Plasma Glucose Levels 

Plasma glucose levels decreased to a nadir of 
5.0 + 0.2 mmol/L (91 + 4 mg/dL) at 3:00 a.m. in the 
mixed-treatment period (Figure 4) and to 6.1 + 0.1 
mmol/L (110 + 2 mg/dL) at 4:30 a.m. in the split- 
treatment period (P < 0.001). At 7:00 a.m., the plasma 
glucose level was greater during mixed than during split 
treatment, although the difference was not statistically 
significant. Of the 22 patients studied, plasma glucose 
levels obtained between 3:00 a.m. and 4:00 a.m. de- 
creased to 4.4 mmol/L or less (£80 mg/dL) in 18 pa- 
tients during the mixed-treatment period and in 4 pa- 
tients during the split-treatment period. Fifteen patients 
during mixed treatment compared with no patients dur- 
ing split treatment required glucose infusion between 
2:00 a.m. and 4:00 a.m. to prevent hypoglycemia. 

The plasma insulin level at 12:00 midnight was 
greater during mixed than during split treatment 
(131 + 53 pmol/L vs. 94 + 34 pmol/L; P= 0.011) 
and reached a peak of 151 pmol/L at 1:30 a.m. There- 
after, the plasma insulin level decreased to 90 pmol/L by 
7:00 a.m. During split treatment, the plasma insulin 
level increased to a peak of 144 pmol/L at 4:00 a.m. 
Thereafter, at 7:00 a.m., the plasma insulin level was 
still greater than during mixed treatment (113 = 25 
pmol/L vs. 90 = 16 pmol/L, respectively; P = 0.024). 


Effects on Awareness of, Counterregulation to, and 
Cognitive Function during Stepped Hypoglycemia 
Plasma insulin level was 672 + 60 pmol/L between 
0 and 270 minutes and 888 £ 132 pmol/L between 270 
and 360 minutes, with no difference between treat- 
ments. Plasma glucose level was successfully clamped at 
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nominal values (given in the Methods section), with no 
differences between treatments (data not shown). 
Plasma glucagon responses were similarly suppressed 
during hypoglycemia in both the mixed- and split-treat- 
ment periods, and plasma pancreatic polypeptide con- 
centrations also were similar in both treatment periods 
(data not shown). Plasma adrenaline concentrations in- 
creased earlier and to a greater extent in the split- 
treatment period than in the mixed-treatment period 
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(Figure 5). The plasma glucose thresholds for adrenaline 
level were 3.4 + 0.1 mmol/L (62 + 0.66 mg/dL) dur- 
ing split treatment and 3.3 + 0.1 mmol/L (59.82 + 
0.62 mg/dL) during mixed treatment (P = 0.013), and 
the peak plasma adrenaline concentrations were 3.0 £ 
0.25 nmol/L and 2.1 + 0.20 nmol/L, respectively (P = 
0.045). Plasma concentrations of free fatty acids, glyc- 
erol, alanine, lactate, and B-OH-butyrate did not differ 


between the two treatments. 


Figure 5. Various assessments during stepwise, insulin-induced, clamped hypoglycemia in patients with type 1 
diabetes mellitus (n = 22) during two treatment periods—evening split insulin administration (squares, shaded bars) 


and evening mixed administration (circles, white bars). 
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A. Plasma adrenaline concentration. B. Score of autonomic symptoms. C. Mean of Z scores of cognitive function. D. Score of neuroglycopenic 
symptoms. Standard error bars are shown. To convert the top x-axis values (in mmol/L)—which represent induced, approximate target levels of plasma 


glucose—to mg/dL, divide by 0.0555. 
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Autonomic symptom scores increased earlier with split 
treatment than with mixed treatment (plasma glucose 
thresholds, 3.0 + 0.1 mmol/L [54 + 0.81 mg/dL] and 
2.9£0.1 mmol/L [51.5 + 0.68 mg/dL], respectively; 
P= 0.010); these scores had increased by the end of the 
treatment periods (symptom score, 8.6 + 0.91 in the split- 
treatment period vs. 6.0 + 0.82 in the mixed-treatment 
period; P = 0.026) (Figure 5). The glycemic threshold was 
similar for neuroglycopenic symptoms (2.9 + 0.1 mmol/L 
[52.2 + 0.72 mg/dL] vs. 2.8 + 0.1 mmol/L [51.8 + 0.53 
mg/dL]; P> 0.2); in contrast, the maximal response 
tended to be greater for split treatment (score, 8.8 + 0.7 vs. 
7.3 = 0.5), although the difference between treatments was 
not statistically significant (P = 0.071). Cognitive function 
deteriorated in both treatment groups during hypoglyce- 
mia (P < 0.001); however, by the end of the testing, dete- 
rioration was greater for split treatment than for mixed 
treatment (mean of Z scores, —2.6 + 0.4 vs. —1.6 + 0.2; 
P = 0.035) (Figure 5). 


DISCUSSION 

First, these data demonstrate that in intensive treat- 
ment of type 1 diabetes, splitting the evening adminis- 
tration of insulin to short-acting insulin at dinner and 
NPH insulin at bedtime has several advantages over si- 
multaneous (mixed) administration of short-acting and 
NPH insulins at dinner. Compared with mixed treat- 
ment, evening split treatment reduced by more than 
60% the risk for nocturnal hypoglycemia; improved 
long-term control of blood glucose levels (hemoglobin 
A,, levels were approximately 0.5% lower); decreased 
variability of blood glucose levels in the fasting state; 
and preserved better hormonal, symptom, and cognitive 
function responses to hypoglycemia. We conclude that, 
whenever possible, patients with type 1 diabetes should 
be given the split insulin regimen in the evening. 

To the best of our knowledge, Francis and col- 
leagues (19) were the first to propose splitting evening 
insulin to decrease fasting and postbreakfast blood glu- 
cose levels. However, their study identified no differ- 
ences in the risk for nocturnal hypoglycemia or in long- 
term blood glucose control (as determined by 
hemoglobin A,, values). 

We monitored patients overnight in the hospital to 
clarify the mechanisms of less frequent nocturnal hypo- 
glycemia with split insulin treatment compared with 
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mixed treatment. The benefits of split treatment appear 
to be mediated by the dynamics of overnight plasma 
insulin levels—that is, less insulinization immediately 
after midnight with less insulin waning at dawn (4)—as 
previously reported (5, 19). 

Second, long-term glycemic control was better with 
the evening split than with mixed insulin administra- 
tion. This is probably the long-term result of greater 
hyperglycemia in the fasting state due to more rapid 
insulin waning and greater day-long hyperglycemia after 
correction of nocturnal hypoglycemia with snacks in the 
mixed regimen (Figure 4). Of note, hyperglycemic epi- 
sodes after hypoglycemia were prolonged because blood 
glucose levels were still greater at lunch after a hypogly- 
cemic night than after a nonhypoglycemic night, despite 
an increased dose of regular insulin administered at 
breakfast. However, patients experienced less fasting and 
prelunch hyperglycemia after nocturnal hypoglycemia 
during split treatment than during mixed treatment. In 
addition, fasting blood glucose levels varied less with 
split treatment, possibly because of the lower frequency 
of nocturnal hypoglycemia and greater levels of plasma 
insulin at that time of day in the split-treatment group. 

Third, our data indicate that split treatment pre- 
serves hormonal counterregulation (except glucagon), 
and leads to better hypoglycemia awareness (both auto- 
nomic and neuroglycopenic symptoms). The improve- 
ment involved not only maximal responses but also 
plasma glucose thresholds of responses, although the dif- 
ference of the latter was rather small for adrenaline and 
was not statistically significant for neuroglycopenic 
symptoms. Thus, plasma adrenaline levels and auto- 
nomic symptoms increased for a lower decrement in 
plasma glucose in split compared with mixed treatment, 
suggesting that patients responded earlier to hypoglyce- 
mia during the split-treatment period. Because the fre- 
quency of diurnal hypoglycemia was similar between 
treatments, less frequent nocturnal hypoglycemia was 
probably related to the better responses to hypoglycemia 
observed. with split versus mixed treatment. Support for 
such an interpretation derives from studies comparing 
responses before and after induction of nocturnal hypo- 
glycemia (14, 15) and from observations before and af- 
ter prevention of hypoglycemia (38). 

Despite the heterogeneity of responses to NPH in- 
sulin due to variability among patients, our findings 
strongly indicate that physicians should consider split- 
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ting evening insulin for patients with type 1 diabetes. 
Although our study was not blinded, the differences ob- 
served between treatments were so large that they prob- 
ably were not caused by the lack of blinding. 

Previous studies have reported that insulin lispro 
(39) and aspart (39, 40) at the evening meal reduce 
nocturnal hypoglycemia compared with human regular 
insulin. Moreover, glargine, a long-acting insulin ana- 
logue (41-44), and continuous infusion of subcutane- 
ous insulin by external minipumps (45) reduce noctur- 
nal hypoglycemia compared with NPH insulin. 
However, our study is relevant to many patients who are 
receiving traditional formulations, such as human short- 
acting and NPH insulin. There is a question that our 
study cannot answer directly: What would occur if a 
short-acting insulin analogue (lispro or aspart) were used 
at dinner instead of human regular insulin? Although we 
could expect results similar to our findings on the basis 
of the pharmacokinetics and pharmacodynamics of 
NPH insulin, a trial is needed. 

In conclusion, our findings indicate that patients 
with type 1 diabetes mellitus who receive intensive in- 
sulin therapy should split evening dosing into short- 
acting insulin at dinner and NPH insulin at bedtime to 
decrease the risk for nocturnal hypoglycemia, to decrease 
the level of fasting plasma glucose, and to better preserve 
responses to hypoglycemia. 
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Background: Inhalation of the stable prostacyclin analogue llo- 
prost Is being studied for treatment of pulmonary hypertension. 
The selective phosphodiesterase-5 Inhibitor sildenafil has been 


reported to cause pulmonary vasodilatation. 

Objective: To evaluate the safety and effectiveness of oral sil- 
denafil, alone and in combination with Inhaled lloprost, for treat- 
ment of pulmonary hypertension. 


Design: Randomized, controlled, open-label trial. 
Setting: Intensive care unit. 


Patients: 30 patients with severe pulmonary arterial hypertension 
(n= 16), chronic thromboembolic pulmonary hypertension (n = 
13), or pulmonary hypertension due to aplasia of the left pulmo- 
nary artery (n = 1), all classified as New York Heart Association 
dass Ill or IV. 


Intervention: All patients received Inhaled nitric oxide and aero- 
solized iloprost (inhaled dose, 2.8 yg). They were then randomly 
assigned to recelve 12.5 mg of oral sildenafil, 50 mg of sildenafil, 
42.5 mg of sildenafil plus inhaled iloprost, or 50 mg of sildenafil 
plus inhaled iloprost. 


Measurements: Systemic and pulmonary arterial pressure, pul- 
monary arterial occlusion pressure, cardiac output, central venous 


pressure, peripheral arterial oxygen saturation, and arterial and 
mixed venous blood gases were measured during right-heart cath- 
eterization by using a Swan-Ganz catheter. 


evere pulmonary hypertension is a debilitating dis- 

ease with short life expectancy that often affects 
young people. Continuous intravenous administration 
of epoprostenol has been used for pulmonary vasodila- 
tation and was shown to improve exercise capacity and 
survival in patients with primary pulmonary hyperten- 
sion (1). However, this therapy is limited by serious 
infectious complications of the intravenous line, sys- 
temic side effects due to the nonselectivity of the vaso- 
dilator response, and very high costs incurred because of 
tachyphylaxis with long-term administration. 

The vasodilatory effects of nitric oxide administered 
by inhalation are restricted to the pulmonary vascula- 
ture. Nitric oxide has a very short half-life and is used as 
a screening agent for lung vasoreactivity (2). Inhalation 


Results: In rank order of pulmonary vasodilatory potency (max- 
imum reduction of pulmonary vascular resistance and Increase In 
cardlac Index), 50 mg of slidenafil plus lloprost was most effec- 
tive, followed by 12.5 mg of sildenafil plus iloprost. Iloprost alone 
and 50 mg of sildenafil were almost equally effective but were 
less potent than the combination regimens, and the least potent 
treatments were 12.5 mg of sildenafil and nitric oxide. In patients 
who received 50 mg of sildenafil plus Hoprost, the maximum 
change In pulmonary vasodilatory potency was —44.2% (95% Cl, 
—49.5% to —38.8%), compared with —14.1% (Cl, —19.1% to 
—9.2%) In response to nitric oxide. With administration of 50 mg 
of sildenafil plus !loprost, the area under the curve for reduction In 
pulmonary vasodilatory resistance surpassed that of administra- 
tion of 50 mg of slidenafil alone and Iloprost alone combined, the 
vasodilatory effect lasted longer than 3 hours, and systemic arte- 
rial pressure and arterial oxygenation were maintained, No serious 
adverse events occurred. 


Conclusion: Although limited by the small sample and lack of 
long-term observations, the study shows that oral sildenafil is a 
potent pulmonary vasodilator that acts synergistically with Inhaled 
lloprost to cause strong pulmonary vasodilatation In both severe 
pulmonary arterial hypertension and chronic thromboembollc pul- 
monary hypertension. 


Ann intem Med. 2002;136:515-522. wrw.anoalt.org 
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of aerosolized iloprost, a long-acting prostacyclin ana- 
logue, causes strong preferential pulmonary vasodilata- 
tion in both primary and secondary pulmonary hyper- 
tension (3—6). Long-term use of nebulized iloprost was 
shown to be beneficial in severe primary pulmonary hy- 
pertension and overt right-heart failure (7, 8), but be- 
cause the drug wears off in about 60 minutes, patients 
must take 6 to 12 inhalations daily to achieve sustained 
relief of pulmonary hypertension. 

Phosphodiesterases are a superfamily of enzymes 
that inactivate cyclic adenosine monophosphate and cy- 
clic guanosine monophosphate, the second messengers 
of prostacyclin and nitric oxide. The phosphodiesterases 
have different tissue distributions and substrate affinities 
(9); in particular, phosphodiesterase-5 is abundantly ex- 
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advantages: Continuous intravenous epoprostenol may 
cause sepsis, hypotension, and tachyphylaxis; nitric oxide 
requires continuous inhalation; and inhaled iloprost ræ- 
quires up to 12 doses per day. Phosphodiesterase in Jung 
tissue (PDE-5) inhibits the action of these therapies by in- 
activating the second messengers of prostacyclin and nitric 
oxide (cyclic adenosine monophosphate and cyclic 
guanosine monophosphate). Because sildenafil blocks the 
action of PDE-5, thereby causing vascular dilatation, it 
could be useful in treating pulmonary hypertension. 





denafil, with or without inhaled iloprost, showed dose- 
dependent improvement in mean pulmonary artery pres- 
sure and hemodynamics with sildenafil alone. tloprost 
amplified the effects. 


Implications 








Sildenafil may enhance the management of pulmonary 


hypertension. 


-The Editors 


pressed in lung tissue (10). Inhibition of phosphodies- 
terase may augment and prolong prostanoid- and nitric 
oxide—related vascular effects. 

The novel selective phosphodiesterase-5 inhibitor 
sildenafil has been approved for treatment of erectile 
dysfunction. Sildenafil causes only very minor systemic 
hemodynamic effects in healthy humans (11). Data 
from an experimental model of pulmonary hypertension 
(12) and two recent case reports (13, 14) suggested that 
sildenafil might be an effective pulmonary vasodilator. 

We compared the pulmonary vasodilatory effect of 
sildenafil with that of inhaled nitric oxide and aerosol- 
ized iloprost in 30 patients with severe pulmonary hy- 
pertension. We evaluated dose-response characteristics 
of sildenafil alone and in combination with inhaled pro- 
stanoid during right-heart catheterization. 


METHODS 
Patients 

Thirty patients (23 women and 7 men) with severe 
pulmonary hypertension (mean pulmonary arterial pres- 
sure > 40 mm Hg) were included. Sixteen patients had 
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pulmonary arterial hypertension, as defined by the 
World Health Organization World Symposium on Pri- 
mary Pulmonary Hypertension (15); of these patients, 
10 had primary pulmonary hypertension and 6 had cal- 
cinosis, the Raynaud phenomenon, esophageal dysfunc- 
tion, sclerodactyly, and telangiectasia (the CREST syn- 
drome). One patient had aplasia of the left pulmonary 
artery. Thirteen patients had chronic thromboembolic 
pulmonary hypertension and were not candidates for 
surgery. 

All patients were admitted for testing of pulmonary 
vasoreactivity and evaluation of therapeutic options. 
Seventeen patients were tested for the first time and had 
not been previously treated with inhaled iloprost. Thir- 
teen patients had been tested at least 3 months after 
previous vasodilator testing; 11 of these patients were 
receiving long-term therapy with inhaled iloprost. 

Exclusion criteria were pulmonary hypertension sec- 
ondary to chronic obstructive pulmonary disease, pul- 
monary venous congestion, congenital heart disease, 
acute or chronic inflammatory lung disease, pregnancy 
or insufficient contraceptive measures, or previous treat- 
ment with phosphodiesterase inhibitors, including the- 
ophylline preparations. The individual response to vaso- 
dilators, including inhaled nitric oxide, was neither an 
inclusion nor an exclusion criterion. 


Treatment 

The study protocol was approved by the Justus- 
Liebig-University Ethics Committee, and each patient 
gave written informed consent. 

A 7.5-French Swan—Ganz fiberoptic thermodilution 
pulmonary artery catheter (93A-754H, Baxter Health- 
care, Irvine, California) was inserted via the right jugular 
vein by using standard techniques. Each patient received 
short-term inhaled nitric oxide; the maximum vasodila- 
tor response to this agent required nitric oxide, 20 to 40 
parts per million. If necessary, patients received nasal 
oxygen throughout the test to achieve arterial oxygen 
saturation greater than 88%. After hemodynamic values 
returned to baseline, inhaled iloprost was delivered by 
using an ultrasonic nebulizer (Multisonic compact [Otto 
Schill GmbH, Probstzella, Germany]; mass median 
aerodynamic diameter, 3.9 um; duration of inhalation, 
4 minutes; total inhaled dose, 2.8 ug) (16). Hemody- 
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Table, Baseline Hemodynamic Data* 











Group (Patients) Heart Mean Systemic Mean Cardiac Index Pulmonary Vascular Arterial Oxygen Mixed 
Rate Arterial Pressure Pulmonary Resistance Saturation Venous 
Arterial Pressure Oxygen 
Saturation 
beats/min mm Hg L/min perm? dyne/s per an`” % 
Sildenafil, 12.5 mg (n = 7) 73 +10.1 89+14.6 534119 1.86 + 0.8 1325 + 728 95 + 5.0 60 + 12.4 
Sildenafil, 50 mg (n = 8) 73 +16.7 1004119 57 + 16.4 1.95 +03 1262 + 735 96 + 2.0 59 + 10.7 
Sildenafil, 12.5 mg, plus iloprost (n = 7) 67 +69 93 + 7.4 53 + 11.6 1.86 +05 1230 + 521 94 + 3.7 60 + 10.6 
Sildenafil, 50 mg, plus lloprost (n = 8) 824124 9841411 59 + 11.6 1.63 + 0.3 1471 + 577 94 + 3.4 51+ 11.6 





* Data are presented as the mean + SD. 


namic and gas exchange variables were measured at 5, _ 


15, 30, 60, and 90 minutes after iloprost inhalation. 
At the end of a 2-hour observation period, when 
hemodynamics had returned to baseline values, patients 
were randomly assigned to one of four treatment 
groups: 12.5 mg of oral sildenafil alone (n = 7); 12.5 
mg of oral sildenafil, followed by 2.8 ug of inhaled 
iloprost 1 hour later (2 = 7); 50 mg of oral sildenafil 
alone (n = 8); or 50 mg of oral sildenafil, followed by 
2.8 ug of inhaled iloprost 1 hour later (n = 8). Patients 
were assigned to the therapeutic regimens by using com- 
puterized’ randomization in groups of four; no more 
than two patients in a row were assigned to one group. 
Hemodynamic measurements and blood sampling 
were performed at 15, 30, 60, 90, and 120 minutes (and 
at 150 and 180 minutes in the group receiving 12.5 mg 
of sildenafil plus iloprost and in the group receiving 50 
mg of sildenafil plus iloprost) after administration of 
oral sildenafil. To assess the overall vasodilator response, 
the area under the curve (AUC) of reduction in pulmo- 
nary vascular resistance was calculated as the integral of 
the difference between preintervention baseline values 
until pulmonary vascular resistance again reached 95% 


of baseline values or 120 minutes. 


Statistical Analysis 

Data are given as the mean and 95% CIs. For every 
variable, the response to vasodilator treatment was con- 
sidered significant if the 95% (P< 0.05), 99% (P< 
0.01), or 99.9% (P< 0.001) CI of the difference be- 
tween pretreatment and post-treatment values did not 
overlap with zero. Two-way analysis of variance 
(ANOVA) was performed to test for significant differ- 
ences and possible interaction of vasoreactivity to differ- 
ent vasodilators with underlying disease. One-way 
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ANOVA with the Scheffé post-test was used to deter- 
mine hemodynamic responsiveness to the vasodilator 
regimens when two-way ANOVA indicated that under- 
lying disease was a significant factor. 


RESULTS 
Baseline Hemodynamics 

The Table shows baseline hemodynamics in all 
treatment groups. All patients had severe pulmonary hy- 
pertension and low cardiac index values. No pulmonary 
venous congestion was observed, as indicated by low 
pulmonary arterial occlusion pressure (8.7 + 0.6 mm 
Hg). On ANOVA, the groups did not differ signifi- 


cantly in any baseline characteristic. - 


Inhaled Nitric Oxide 

Inhalation of nitric oxide decreased mean pulmo- 
nary arterial pressure (change, —7.0% [95% CI, —3.8% 
to 10.2%]), increased the cardiac index (change, 7.9% 
[CI, 3.4% to 12.5%]), and decreased pulmonary vascu- 
lar resistance (change, — 14.1% [CI, —19.1% to —9.2%]) 
(Figure 1). The pulmonary selectivity of the vasodilatory 
effect was indicated by a significant reduction in the 
ratio of pulmonary to systemic vascular resistance. The 
decrease in pulmonary vascular resistance in response to 
inhaled nitric oxide did not differ significantly among 
groups (Figure 2). The effects of nitric oxide wore off 
within 15 minutes. 


Inhaled lloprost 

Aerosolized iloprost decreased the pulmonary vascu- 
lar resistance by 27.1% (CI, 22.2% to 32.1%) and in- 
creased the cardiac index by 22.8% (CI, 17.6% to 
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Figure 1. Hemodynamic responses to vasodilators. 
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Bars show the maximum changes from preintervention baseline values; error bars represent CIs. Analysis of variance with the Scheffé post-test for 
intergroup comparison indicated significant differences (P < 0.001); plus signs bracketed by horizontal bars show these relationships. NO = nitric oxide; 
NS = not significant; PVR/SVR = ratio of pulmonary vascular resistance to systemic vascular resistance. *P < 0.001, tP < 0.05, #P < 0.01 for 


differences between pretreatment and post-treatment values. 


27.9%) (Figure 1). The decrease in the ratio of pulmo- 
nary to systemic vascular resistance indicated preferen- 
tial pulmonary vasodilatation. No significant differences 
among groups in the vasodilator response to inhaled 
iloprost were observed (Figure 2). The effects of iloprost 
wore off within 60 to 90 minutes. 
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Oral Sildenafil 

Administration of 12.5 mg or 50 mg of sildenafil 
decreased mean pulmonary arterial pressure in a dose- 
dependent manner (change, —8.5% [CI, —15.1% to 
—1.9%] and — 13.5% [CI, —23.8% to —3.2%], respec- 
tively) (Figure 1). The cardiac index increased by 5.0% 
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(CI, —0.5% to 10.5%) and 13.2% (CI, 4.3% to 
22.2%), and pulmonary vascular resistance decreased by 
14.7% (CI, 6.6% to 22.7%) and 24.3% (CI, 16.7% to 
31.8%). The decrease in the ratio of pulmonary to sys- 
temic vascular resistance indicated preferential pulmo- 
nary vasodilatation. Arterial oxygen did not decrease sig- 
nificantly (data not shown), and no adverse events were 
observed. The vasodilatory response to sildenafil began 
within 15 minutes of administration and reached a pla- 
teau after 45 to 60 minutes; the 50-mg dose of sildenafil 
was still effective after 120 minutes (Figure 2). 


Combination Therapy 
Inhalation of iloprost 1 hour after oral intake of 
12.5 mg or 50 mg of sildenafil significantly increased the 
pulmonary vasodilator response compared with each 
single intervention (Figures 1 and 2). It also decreased 
pulmonary vascular resistance (P< 0.001, ANOVA) 
and increased cardiac index (P < 0.001, ANOVA) to a 
significantly greater extent than did the single interven- 
tions and maintained good pulmonary vasodilatation. 
The maximum reduction in pulmonary vascular resis- 
tance was most pronounced in patients who received 50 


Figure 2. Time to decrease in pulmonary vascular resistance In response to vasodilator challenge. 
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Figure 3. Area under the curve (AUC) of reduction in 
pulmonary vascular resistance (PVR) in response to 
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To assess mean AUCs and Cls (indicated by the error bars), we calcu- 
lated the integral of difference between preintervention baseline values 
until pulmonary vascular resistance again reached 95% of baseline values 
or 120 minutes had passed. Analysis of variance with the Scheff post- 
test for intergroup comparison indicated significant difference: (P < 
0.001); plus signs bracketed by horizontal bars demonstrate the:e rela- 
tionships. 


mg of sildenafil plus iloprost (change, —44.2% [CI, 
—49.55% to —38.8%]). The overall vasodilatory re- 
sponse to the combined interventions lasted beyond the 
180-minute observation period. The AUC for reduction 
in pulmonary vascular resistance after combination ther- 
apy was greater than the sum of the AUCs for each 
single intervention, at either dose of sildenafil plus ilo- 
prost (P < 0.001, ANOVA) (Figure 3). No significant 
decrease in arterial oxygen saturation (data not shown) 
and no adverse events occurred during combination 


therapy. 


Subgroup Analysis 

Baseline hemodynamic values did not significantly 
differ between patients with primary pulmonary hyper- 
tension and those with chronic thromboembolic pulmo- 
nary hypertension. On two-way ANOVA to assess the 
effect of diagnosis on hemodynamic responsiveness to 
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monotherapy and combination therapy, no significant 
difference could be detected on the basis of diagnosis. 
Furthermore, no interaction was seen when patients 
with primary pulmonary hypertension were compared 
with all other patients and with those who had chronic 
thromboembolic pulmonary hypertension. 


Discussion 

Lung tissue is a rich source of phosphodiesterases. 
Phosphodiesterase-3 and phosphodiesterase-4 by hydro- 
lyzation assist in degradation of cyclic adenosine mono- 
phosphate, and phosphodiesterase-5 assists in decay of 
cyclic guanosine monophosphate. The actions of these 
phosphodiesterases limit the vasodilatory effects of ade- 
nylate cyclase stimuli (such as prostanoids) and guan- 
ylate cyclase stimuli (such as nitric oxide) (17). Cross- 
talk between the cyclic adenosine monophosphate and 
the cyclic guanosine monophosphate pathways has been 
demonstrated; inhibition of phosphodiesterase-3 by cy- 
clic guanosine monophosphate is the most prominent 
example (9). Moreover, phosphodiesterases may be up- 
regulated in response to increased second messenger lev- 
els as a negative feedback loop (9). 

We found that the phosphodiesterase-5—selective in- 
hibitor sildenafil caused strong dose-dependent pulmo- 
nary vasodilatation, even in the absence of exogenous 
nitric oxide administration, in patients with pulmonary 
arterial hypertension (many of whom had primary pul- 
monary hypertension) and those with chronic thrombo- 
embolic pulmonary hypertension. Only 3 of 30 patients 
were considered responsive to nitric oxide, on the basis 
of reduction of pulmonary arterial pressure by more 
than 20% and a decrease in pulmonary vascular resis- 
tance of more than 20% (18). However, in accordance 
with our findings and those of other investigators (5, 7), 
inhaled iloprost provoked substantially stronger pulmo- 
nary vasorelaxation in most of these patients. This was 
also true for the subgroup of patients with chronic 
thromboembolic pulmonary hypertension, in whom 
marked lung vasodilatation was observed in response to 
aerosolized prostanoid (7). Most surprising, as seen in 
an experimental model of pulmonary hypertension (12), 
the maximum vasodilatory response to sildenafil mark- 
edly surpassed that provoked by nitric oxide in the same 
patients, and the decrease in the ratio of pulmonary to 
systemic vascular resistance indicated preferential pul- 
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monary vasodilatation despite oral administration of the 
phosphodiesterase inhibitor. Thus, substantial baseline 
stimulation of guanylate cyclase in the lung vasculature 
of patients with hypertension may be assumed and is 
only partly attributable to nitric oxide; thus, strong pul- 
monary vasodilatation results when phosphodiesterases 
block the breakdown of the second messenger, cyclic 
guanosine monophosphate. 

Administration of oral sildenafil plus inhaled ilo- 
prost produced a much greater vasodilatory response 
than did each single agent. The AUC of the reduction in 
pulmonary vascular resistance with 12.5 mg or 50 mg of 
sildenafil plus iloprost exceeded the summed AUCs 
from patients receiving sildenafil alone at either dose or 
iloprost alone. The decrease in the ratio of pulmonary to 
systemic vascular resistance in the combination-therapy 
groups again indicated preferential pulmonary vasodila- 
tation over systemic vasodilatation, and arterial oxygen- 
ation did not worsen. Of note, the maximum decrease 
in pulmonary vascular resistance in patients with 
chronic pulmonary hypertension approached nearly 
50% in response to 50 mg of sildenafil plus iloprost, 
although this group did not include classic responders to 
vasodilator treatment, as indicated by the moderate ef- 
fect of nitric oxide inhalation. The extent to which a 
cyclic guanosine monophosphate—linked inhibition of 
phosphodiesterase-3 and, thus, prolongation of prostan- 
oid-induced cyclic adenosine monophosphate contrib- 
ute to this synergism, and whether additional mecha- 
nisms are at work, are yet to be elucidated. 

Our study had limitations. Because our sample was 
small and long-term observations are lacking, our cur- 
rent data are too preliminary to allow recommendations 
for new therapeutic strategies. Furthermore, no defini- 
tive conclusion about the influence of etiology of the 
disease or differences in baseline characteristics can be 
made at this stage. Further controlled studies in larger 
samples are needed to address these issues. 

We conclude that oral sildenafil is an effective pul- 
monary vasodilator in both pulmonary arterial hyper- 
tension and chronic thromboembolic pulmonary hyper- 
tension. In combination with inhaled iloprost, this 
treatment has synergistic hemodynamic effects with no 
loss of selectivity for the pulmonary vasculature. Com- 
bined administration of oral sildenafil and inhaled ilo- 
prost may become a novel approach to achieve pulmo- 
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nary vasodilatation and long-term antiremodeling in 
pulmonary hypertension of various causes, 
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Change in Coronary Flow Reserve on Transthoracic Doppler 
Echocardiography after a Single High-Fat Meal in Young Healthy Men 


Takeshi Hozuml, MD; Marc Eisenberg, MD; Kenich! Sugioka, MD; Aravind R. Kokkirala, MD; Hiroyuki Watanabe, MD; 
Masakazu Teragakl, MD; Junichi Yoshikawa, MD; and Shunichi Homma, MD 


Background: High-fat meals and elevated trigtyceride levels are 
associated with cardlovascular disease. In recent studies of bra- 
chlal artery vasoactivity, a single high-fat meal reduced endothe- 
lial function in young healthy men. It is unknown whether coro- 
nary microcirculation is affected after high-fat meals. 
Objective: To evaluate change In coronary flow reserve after a 
single high-fat meal. 


Design: Controlled Interventional study. 

Setting: Universtty hospitals. 

Patients: 15 young healthy men (mean age [SD], 29 + 4 years). 
Intervention: Coronary flow reserve was determined by using 
transthoracic Doppler echocardiography before and after consump- 


tion of a high-fat meal in all 15 men and before and after con- 
sumption of a low-fat meal in 5 of 15 men. 


Measurements: Coronary flow reserve, lipid levels, and hemo- 
dynamic characteristics. 


H igh-fat méals and elevated triglyceride levels are as- 
sociated with cardiovascular diseases (1—3). In re- 
cent studies analyzing brachial artery vasoactivity, a sin- 
gle high-fat meal reduced endothelial function in young 
healthy men without coronary risk factors (4—6). High- 
fat meals may have an unfavorable efect on coronary 
microcirculation as well as peripheral vasoactivity. To our 
knowledge, however, no report has evaluated the effect 
of high-fat meals on coronary microcirculation in humans. 

Transthoracic Doppler echocardiography with a 
high-frequency transducer provides noninvasive estima- 
tions of coronary flow reserve, which is defined as the 
ratio of coronary flow during peak flow response in- 
duced by dilatation of coronary microvessels to resting 
coronary flow (7, 8). We used Doppler echocardiogra- 
phy to evaluate change in coronary flow reserve, which 
indicates a change in coronary microcirculation, in 


young healthy men after a single high-fat meal. 


METHODS 
Study Group 

We studied 15 young healthy men (mean age 
[SD], 29 + 4 years) who had no evidence of coronary 
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Results: In all men, triglyceride levels increased significantly from 
baseline 5 hours after the high-fat meal, from 1.1 mmol/L to 2.8 
mmol/L (100 mg/dL to 250 mg/dL) (P < 0.001). Average coro- 
nary flow reserve was 4.02 before and 3.30 5 hours after the 
high-fat meal (decrease, 18% [95% Cl, 13% to 23%)]). In the 5 
men who recelved both meals, mean coronary flow reserve: de- 
creased by 0.79 after the high-fat meal and Increased by 0.07 after 
the low-fat meal (difference, —0.86 [CIl, —1.36 to —0.37]; P= 
0.03). Mean triglyceride levels increased by 1.6 mmol/L (140 
mg/dL) after the high-fat meal and 0.1 mmol/L (10 mg/dL) after 
the low-fat meal (difference, 1.5 mmol/L [CI, 0.3 to 2.7 mmol/L], 
130 mg/dL [CI, 23 to 236 mg/dL]; P = 0.03). 

Conclusions: Coronary flow reserve decreased after a single 
high-fat meal In young healthy men. High-fat meals may be 
detrimental to coronary microcirculation. 


Ann Intem Med. 2002;136:523-528, Yew sonals.org 
For author affiliations, current addresses, and contributions, see end of text. 


artery disease. Women were not included because we 
wanted to exclude the effect of estrogen on coronary 
circulation. None of the men had a history of hyperten- 
sion, diabetes mellitus, hypercholesterolemia, or tobacco 
abuse, all of which may affect coronary circulation. 
Mean body mass index (+SD) was 24.6 + 3.6 kg/m’. 


Study Protocol 

Studies were started after a 12-hour overnight fast. 
We obtained written informed consent from all of the 
men, and the Institutional Review Boards of Columbia 
University and Osaka City University Medical School 
approved the protocol. Fasting blood samples were 
drawn to determine levels of serum total cholesterol, 
low-density lipoprotein cholesterol, high-density li- 
poprotein cholesterol, and triglycerides. Coronary flow 
reserve was then assessed by using transthoracic Doppler 
echocardiography. All 15 men consumed liquid high-fat 
meals (1200 calories, 100 g fat, 50 g saturated fat, 300 
mg cholesterol, 47 g carbohydrates, 27 g total protein). 
Five of the 15 men were then randomly selected to con- 
sume a liquid low-fat meal (1200 calories, 10 g fat, 2 g 
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Context 


Some studies show that acute elevations in plasma tri glyc- 
eride levels after a high-fat meal alter vascular tone and 
impair endothelial function. 


Whether a high-fat meal and associated hypertriglyceride- 
mia affect coronary microcirculation in healthy people 
without known cardiovascular disease is unclear. 


Contribution 


Five hours after a single high-fat meal, triglyceride levels in in 
15 healthy young men increased from 1.1 mmol/L te 2.8 
mmol/L (100 mg/dL to 250 mg/dL) and coronary flew 
reserve decreased by 18% (95% CI, 13% to 23%). 


Implications _ 


A single high-fat meal can adversely affect coronary ¢ micro- 
circulation in young healthy men. 





—The Editors 


saturated fat, 6 mg cholesterol, 273 g carbohydrates, 
30 g total protein) within 1 week of consumption of the 
high-fat meal. The composition of high-fat meals and 
low-fat meals remained consistent during the study pe- 
riod. Coronary flow reserve was measured again + hours 
after consumption of high-fat and low-fat meals; this 
interval was chosen on the basis of previous reports 
demonstrating the time course of blood triglyceride lev- 
els and endothelial dysfunction after high-fat meals (9). 
Lipid levels were also determined 5 hours after the high- 
fat meals. 


Coronary Flow Reserve Measurement by Transthoracic 
Doppler Echocardiography 

The SONOS 5500 digital ultrasonography system 
(Agilent Technologies, Andover, Massachusetts) or the 
Sequoia digital ultrasonography system (Acuson, Moun- 
tain View, California) was used to assess coronary flow 
reserve, as described elsewhere (7, 8). Both systems had 
high-frequency transducers (5 to 8 MHz and 5 to 7.5 
MHz, respectively). For color Doppler flow mapping, 
velocity range was set at 9.6 to 16.0 cm/s in the agilent 
system and 8.6 to 11.0 cm/s in the Acuson system. The 
color gain was adjusted to provide optimal images. 
Briefly, acoustic window was found in the midclavicular 
line in the fourth or fifth intercostal space in the left 
lateral decubitus position. The left ventricle was imaged 
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in the long-axis cross-section, and the ultrasound beam 
was then inclined laterally. Next, coronary blood fow in 
the left anterior descending coronary artery (middle to 
distal) was searched by using color Doppler How map- 
ping. After a sample volume (1.5 mm wide) was posi- 
tioned on the color signal in the left anterior descending 
coronary artery, fast Fourier transformation analysis re- 
corded Doppler spectral velocity tracings of coronary 
flow velocity. Angles were corrected because of incident 
Doppler angle (mean angle [+SD], 45 degrees + 5 de- 
grees), although we tried to make the ultrasound beam 
as parallel as possible to the flow of the left anterior 
descending coronary artery. All studies were continuously 
recorded on 0.5-inch S-VHS videotapes for off-line 
analysis. The ultrasonography technicians were unaware 
of patients’ meal status. 

We first recorded baseline spectral Doppler signal in 
the left anterior descending coronary artery. Adenosine 
or adenosine triphosphate was intravenously adminis- 
tered (0.14 mg/kg of body weight per minute) for 2 
minutes to record spectral Doppler signals. This allowed 
us to obtain peak flow response induced by dilatation of 
coronary microvessels. All patients had continuous heart 
rate and electrocardiographic monitoring. Systolic and 
diastolic blood pressure were recorded at baseline, at 
peak flow response, and at recovery. An experienced in- 
vestigator who was blinded to the order of preprandial 
and postprandial data used the ultrasonography system 
computer to obtain measurements off-line by tracing the 
contour of the spectral Doppler signal. Mean diastolic 
velocity was measured at baseline and at peak How re- 
sponse. An average of the measurements was obtained in 
three cardiac cycles. Coronary flow reserve was defined 
as the ratio of mean diastolic velocity at peak flow re- 
sponse to basal mean diastolic velocity. 


Statistical Analysis 

A paired, two-tailed Student ¢-test was used to eval- 
uate the differences between preprandial and postpran- 
dial states and the differences between baseline and hy- 
peremic data before and after the high-fat meal. The 
primary null hypothesis was that the change in coronary 
flow reserve after a high-fat meal would not differ from 
that after a low-fat meal. Secondary null hypotheses 
were that the change in triglyceride levels after a high-fat 
meal would not differ from the change in coronary flow 
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reserve after a low-fat meal and that the change in cor- 
onary flow reserve after a high-fat mea. would not cor- 
relate with the change in triglyceride levels after a high- 
fat meal. Analysis of the changes in coronary flow 
reserve and triglyceride levels after high-fat and low-fat 
meals was performed by paired “test of the differences 
between preprandial and postprandial values. A sign test 
was used to obtain the P value for comparisons between 
the changes in coronary flow reserve ard in triglyceride 
levels after high- and low-fat meals. The association be- 
tween the change in coronary flow reserve and the 
change in triglyceride levels after the high-fat meal was 
assessed by using the Pearson correlation. Analyses were 
performed by using SAS, version 7.00 (SAS Institute, 
Inc., Cary, North Carolina). 

To evaluate reproducibility of coronary flow reserve 
measurement, coronary flow reserve was assessed by 
transthoracic Doppler echocardiography twice in seven 
randomly selected participants before the high-fat meal. 
The two measurements were obtained more than 10 
minutes apart. Reproducibility was calculated as the 
standard deviation of the differences between the first 
and second measurement of coronary How reserve and 
was expressed as a percentage of the average value. Av- 
erage reproducibility for measurement of coronary flow 
reserve was 5.3%. 


Role of the Funding Source 

The funding source had no role in the collection, 
analysis, or interpretation of the data or in the decision 
to submit the manuscript for publication. 


RESULTS 

In all 15 men, triglyceride levels increased signif- 
cantly from baseline after the high-fat meal, from 1.1 to 
2.8 mmol/L (100 mg/dL to 250 mg/dL) (P < 0.001). 
No statistically significant changes in total cholesterol 
level were observed (4.5 mmol/L vs. 4.4 mmol/L [174 
mg/dL vs. 171 mg/dL]), and no cifference was observed 
in mean diastolic coronary velocity at rest before and 
after the high-fat meal (24.3 cm/s vs. 25.4 cm/s). Cor- 
onary flow velocity at peak flow response was lower than 
the value obtained before consumption of the high-fat 
meal (81.3 cm/s vs. 94.0 cm/s; P < 0.001). As a result, 
average coronary flow reserve changed from 4.02 before 
the high-fat meal to 3.30 5 hours after it (decrease, 18% 
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Figure I. Spectral Doppler recording in the left anterior 
descending coronary artery before (top) and after 
(bottom) a high-fat meal. 








Hyperemia 








HR = heart rate. 


[95% CI, 13% to 23%]) (Figures 1 and 2). No statis- 
tically significant change in heart rate or systolic and 
diastolic blood pressure occurred after the high-fat meal. 
The Table shows data from the 5 men who received 
both high-fat and low-fat meals. Coronary flow reserve 
decreased by a mean of 0.79 after the high-fat meal and 
increased by a mean of 0.07 after the low-fat meal (dif- 
ference, —0.86 [CI, —1.36 to —0.37]; P = 0.03) (Fig- 
ure 2). The mean increase in triglyceride levels was 1.6 
mmol/L (140 mg/dL) after the high-fat meal and 0.1 
mmol/L (10 mg/dL) after the low-fat meal (difference, 
1.5 mmol/L [CI, 0.3 to 2.7 mmol/L], 130 mg/dL [CI, 
23 to 236 mg/dL]; P = 0.03). However, in all partici- 
pants, the change in coronary flow reserve after the 
high-fat meal did not correlate significantly with the 
change in triglyceride levels (r = 0.01; P > 0.2). 


DISCUSSION 
Recent studies analyzing brachial artery vasoactivity 


showed that a single high-fat meal reduced endothelial 
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Figure 2. Coronary flow reserve in 15 men who received a high-fat meal (left) and in 5 men who received both high- 


and low-fat meals (right). 
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The 5 men in the right-hand graph are a subset of the 15 men in the left-hand graph. 


function in young healthy men who had no coronary 
risk factors (4—6). Vogel and colleagues (4) examined 
flow-mediated brachial artery reactivity after high-fat 
meals and low-fat meals by using high-resolution ultra- 
sonography. Flow-mediated vasodilation decreased after 
the high-fat meal, while flow-mediated dilatation did 
not change significantly after the low-fat meal. The au- 
thors suggested that hypertriglyceridemia induced by 
high-fat meals, not low-fat meals, affected flow-mediated 
vasoactivity. Plotnick and associates (5) also found no 
significant change in flow-mediated dilatation after a 
high-fat meal and pretreatment with vitamin C and E, 
suggesting that antioxidants may suppress possible ef- 
fects of hypertriglyceridemia on endothelial function. 
Lundman and coworkers (6) investigated both endothe- 
lium-dependent and endothelium-independent brachial 
dilatation during transient hypertriglyceridemia induced 
by infusion of a hypertriglyceridemia emulsion. Both 
endothelium-dependent and endothelium-independent 
vasodilation significantly decreased after transient hyper- 
triglyceridemia, suggesting that high-fat meals may have 
an unfavorable effect on coronary microcirculation. 
Coronary flow reserve, which reflects coronary micro- 
circulation (10—14), has been estimated by measuring 
coronary flow velocity using a Doppler guide wire or 
catheter in catheterization laboratories (15-17). Al- 
though these techniques are already established and ac- 
curate, we did not consider them suitable for evaluating 
coronary flow reserve in our participants. Transthoracic 
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Doppler echocardiography with a high-frequency trans- 
ducer enabled us to evaluate coronary flow reserve be- 
fore and 5 hours after a high-fat meal. In a recent report 
(7), we demonstrated that noninvasive measurement of 
coronary flow velocities and coronary flow reserve by 
transthoracic Doppler echocardiography accurately re- 
flects invasive Doppler guide-wire measurements. We 
also showed, in the same report, that observer variability 
in measurement of coronary flow velocity was low, and 
our current study shows that these measurements are 
highly reproducible. 

In our current study, resting coronary flow velocity 
was very similar before and after the high-fat meal, and 
resting velocity and peak flow velocity were relatively 
unchanged after the low-fat meal. The difference in 
change in coronary flow reserve after the high-fat and 
low-fat meals seems to be mainly due to change in cor- 
onary flow velocity at peak flow response during the 
high-fat meal. Our findings suggest that coronary micro- 
circulation at peak flow response was affected after the 
high-fat meal, which caused transient hypertriglyceride- 
mia. This may have led to reduction in coronary flow 
reserve after the high-fat meal. However, coronary mi- 
crocirculation, both at rest and during peak flow re- 
sponse, was not affected after the low-fat meal, which 
did not induce transient hypertriglyceridemia. Thus, af- 
ter the low-fat meal, coronary flow reserve did not 
change significantly. 

Our study does not clarify the precise mechanism 
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by which high-fat meals reduce coronary flow reserve. 
However, our results may correspond to other reports 
indicating that the effect of high-fat meals on brachial 
vasoactivity reflects endothelial function (4—6). Pre- 
treatment with antioxidants has blocked reduction in 
endothelial function, suggesting an oxidative stress 
mechanism (5). Similar mechanisms may contribute to 
reduced coronary flow reserve after high-fat meals. In 
our study, however, change in triglyceride levels did not 
correlate with change in coronary flow reserve. This may 
be due to the small sample size and to the fact that other 
lipids may have affected coronary flow reserve. Further 
investigation may be necessary to clarify the mechanism 
associated with reduced coronary flow reserve after high- 
fat meals. 

Previous studies reported that high-fat meals and 
elevated triglyceride levels are associated with cardiovas- 
cular diseases (1-3). Endothelial dysfunction, which 
precedes atherosclerosis, has been seen after hypertri- 
glyceridemia in healthy volunteers (4—6). In our study, 
coronary flow reserve decreased after < single high-fat 


meal in healthy young men, suggesting impaired coro- 
nary microcirculation. Although we did not include 
men with coronary risk factors, it is possible that reduc- 
tion in coronary flow reserve after a high-fat meal con- 
tributes to the syndrome of postprandial angina. 
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Table. Change in Lipid Levels, Coronary Flow Data, and Hemodynamic Characteristics in 5 Men after High- and 
Low-Fat Meals* 






High-Fat Meal 





















Before 
Lipid levels, mmol/L (mg/dL) 
Mean triglyceride level 1.4 (121) 
Mean total cholesterol level 4.4 (171) 
Mean HDL cholesterol level 1.0 (41) 
Mean LDL cholesterol level 2.7 (104) 
Coronary flow data ` 
Mean diastolic velocity, cm/s 
Baseline 26.7 28.8 
Hyperemia 98.0 84.8 
Coronary flow reserve 
Case 1 2.96 2.54 
Case 2 3.79 2.93 
Case 3 3.56 2.88 
Case 4 3.39 2.98 
Case 5 5.31 3.72 
Mean 3.80 3.01 
Hemodynamic characteristic 
Mean heart rate, beats/min 
Baseline 64 65 
Hyperemla 70 70 
Mean systolic blood pressure, mm Hg 
Baseline 110 107 
Hyperemla 104 108 
Mean diastolic blood pressure, mm Hg 
Baseline 7E 66 
Hyperemia 73 71 


5 Hours after 


3.0 (261) 
4.3 (167) 
0.9 (37) 
2.2 (85) 


Low-Fat Meal 
Before 5 Hours after 
1.6 (139) 1.7 (150) 
4.7 (181) 4.5 (176) 
4.4 (43) 1.0 39) 
2.9 (112) 3.0 (117) 
26.3 26.6 
98.3 101.7 
—0.42 3.20 3.42 0.22 
—0.86 3.69 3.65 —0.04 
—0.68 3.46 3.61 0.15 
—0.41 3.51 ‘3.59 0.08 
—1.59 5.46 5.40 ~0.06 
—0.79 3.86 3.93 0.07 
66 68 
77 i 77 
08 109 
104 
67 73 
68 68 





* HDL = high-density lipoprotein; LDL = low-density lipoprotein. 


wee anmnals.org 


2 April 2002} Annals of Internal Medicine | Volume 136 + Number 7/527 





BRIEF COMMUNICATION Coronary Flow Reserve after a High-Fat Meal 


sity Medical School, 1-4-3 Asahi-machi, Abeno-ku, Osaka 545-8585, 
Japan. 


Drs. Eisenberg, Sugioka, Kokkirala, and Homma: PH9-941, Division of 


Cardiology, Columbia University, 630 West 168th Street, New York, 
NY 10032. 


Author Contributions: Conception and design: T. Hozumi, J. Yo- 
shikawa, S. Homma. 

Analysis and interpretation of the data: T. Hozumi, K. Sugioka, H. 
Watanabe, M. Teragaki. 

Drafting of the article: T. Hozumi, J. Yoshikawa, S$. Homma. 

Critical revision of the article for important intellectual content: T. Ho- 
zumi, K. Sugioka, J. Yoshikawa, S. Homma. 

Final approval of the article: T. Hozumi, M. Eisenberg, K. Sugioka, A.R. 
Kokkirala, H. Watanabe, M. Teragaki, J. Yoshikawa, S. Homma. 
Provision of study materials or patients: T. Hozumi, M. Eisenberg, K. 
Sugioka, A.R. Kokkirala, M. Teragaki. 

Statistical expertise: T. Hozumi, S. Homma. 

Obtaining of funding: S. Homma. 

Administrative, technical, or logistic support: J. Yoshikawa, S. Homma. 
Collection and assembly of data: T. Hozumi, M. Eisenberg, K. Sugioka, 
A.R. Kokkirala, H. Watanabe, M. Teragaki. 


References 

1, Shekelle RB, Shryock AM, Paul O, Lepper M, Stamler J, Liu S, et al. Diet, 
serum cholesterol, and death from coronary heart disease. The Western Electric 
study. N Engl J Med. 1981;304:65-70, [PMID: 7442730} 

2. Patsch JR, Miesenbéck G, Hopferwieser T, Mühlberger V, Knapp E, Dunn 
JK, et al. Relation of triglyceride metabolism and coronary artery disease. Studies 
in the postprandial state. Arterioscler Thromb. 1992:12:1336-45. [PMID: 
1420093] 

3. Groot PH, van Stiphout WA, Krauss XH, Jansen H, van Tol A, van Rams- 
horst E, et al, Postprandial lipoprotein metabolism in normolipidemic men with 
and without coronary artery disease. Arterioscler Thromb. 1991;1 1:653-62. 
[PMID: 2029503) 

4. Vogel RA, Corretti MC, Plotnick GD. Effect of a single high-fat meal on 
endothelial function in healthy subjects. Am J Cardiol. 1997;79:350-4. [PMID: 
9036757] 

5. Plotnick GD, Corretti MC, Vogel RA. Effect of antioxidant vitamins on the 
transient impairment of endothelium-dependent brachial artery vasoactivity fol- 
lowing a single high-fat meal. JAMA. 1997;278:1682-6. (PMID: 9388088} 

6. Lundman P, Eriksson M, Schenck-Gustafsson K, Karpe F, Tornvall P. Tran- 


sient triglyceridemia decreases vascular reactivity in young, healthy men without 


528/2 April 2002] Annals of Internal Medicine| Volume 136 * Number 7 





tisk factors for coronary heart disease. Circulation. 1997:96:3266-8. (PMID: 
9396413] 

7. Hozumi T, Yoshida K, Akasaka T, Asami Y, Ogata Y, Takagi T, et al. 
Noninvasive assessment of coronary flow velocity and coronary flow velocity 
reserve in the left anterior descending coronary artery by Doppler echocardiogra- 
phy: comparison with invasive technique. ] Am Coll Cardiol. 1998;32:1251-9. 
[PMID: 9809933] 

8. Hozumi T, Yoshida K, Ogata Y, Akasaka T, Asami Y, Takagi T, et al. 
Noninvasive assessment of significant left anterior descending coronary artery 
stenosis by coronary flow velocity reserve with transthoracic color Doppler echo- 
cardiography. Circulation. 1998;97:1557-62. [PMID: 9593560} 

9. Fard A, Tuck CH, Donis JA, Sciacca R, Di Tullio MR, Wu HD, et al. Acute 
elevations of plasma asymmetric dimethylarginine and impaired endothelial func- 
tion in response to a high-fat meal in patients with type 2 diabetes. Arterioscler 
Thromb Vasc Biol. 2000;20:2039-44, [PMID: 10978246] 

10. Marcus M, Wright C, Doty D, Eastham C, Laughlin D, Krumm P, et al. 
Measurements of coronary velocity and reactive hyperemia in the coronary cir- 
culation of humans. Circ Res. 1981;49:877-91. [PMID: 6456086] 

11. Hoffman JI. Maximal coronary flow and the concept of coronary vascular 
reserve. Circulation. 1984;70:153-9. [PMID: 6234109] 

12. Marcus ML, Wilson RF, White CW. Methods of measurement of myocar- 
dial blood flow in patients: a critical review. Circulation. 1987;76:245-53. 
[PMID: 2955953} 

13. Klocke FJ. Measurements of coronary flow reserve: defining pathophysiology 
versus making decisions about patient care. Circulation, 1987:76:1183-9, 
(PMID: 2960470} 

14. Wilson RF, Laughlin DE, Ackell PH, Chilian WM, Holida MD, Hartley 
C], et al. Transluminal, subselective measurement of coronary artery blood flow 
velocity and vasodilator reserve in man. Circulation. 1985;72:82-92. [PMID: 
3159506} 

15. Kern MJ, Deligonul U, Tatineni S, Serota H, Aguirre F, Hilton TC. 
Intravenous adenosine: continuous infusion and low dose bolus administration 
for determination of coronary vasodilator reserve in patients with and without 
coronary artery disease. J] Am Coll Cardiol, 1991;18:718-29. [PMID: 1869735] 
16. Miller DD, Donohue TJ, Younis LT, Bach RG, Aguirre FV, Wittry MD, 
et al. Correlation of pharmacological 99mTc-sestamibi myocardial perfusion im- 
aging with poststenotic coronary How reserve in patients with angiographically 
intermediate coronary artery stenoses. Circulation. 1994;89:2150-60. [PMID: 
8181140} 

17. Akasaka T, Yoshida K, Hozumi T, Takagi T, Kaji S, Kawamoto T, et al. 
Retinopathy identifies marked restriction of coronary flow reserve in patients with 
diabetes mellitus. } Am Coll Cardiol. 1997;30:935-41. [PMID: 9316521] 


© 2002 American College of Physicians~American Society of Internal 
Medicine 


www.aninals.org 





| BRIEF COMMUNICATION 


Is C-Reactive Protein Specific for Vascular Disease in Women? 


Nader Rifai, PhD; Julie E. Buring, ScD; |-Min Lee, MBBS, ScD; JoAnn E. Manson, MD; and Paul M Ridker, MD 


Background: C-reactive protein (CRP) predicts risk for future 
cardiovascular events in asymptomatic individuals. However, be- 
cause CRP also predicts total mortality, its specificity for vascular 
disease is uncertain. 


Objective: To compare the predictive value of CRP for cancer 
and cardiovascular disease, the major determinants of mortality. 


Design: Prospective, nested case-control study. 


Setting: The Women's Health Study, an ongoing prospective 
cohort study involving 28 345 U.S. women 45 years of age and 
older who were healthy at the time of enrollment. 


Participants: 643 women who subsequently developed cancer 
or had cardiovascular events; 643 age- and smoking-matched 
women who remained free of either disease during 58-month 
follow-up. 


Measurements: Baseline CRP levels. 


Results: Little evidence showed that increasing quartiles of base- 
line CRP predicted incident cancer (adjusted relative risks, 1.0, 1.2, 
4.1, and 1.3; P for trend > 0.2). In contrast, increasing quartiles of 
baseline CRP were a strong marker of risk for future cardiovascular 
disease (adjusted relative risks, 1.0, 2.9, 3.4, and 5.6; P for trend 
< 0.001). 


Conclusion: C-reactive protein appears to independently predict 
cardiovascular events but not cancer. 


Ann Intern Med. 2002;136:529-533. www.annals.org 
For author affiliations, current addresses, and contributions, see end of text. 
See editorial comment on pp 550-552. 





Re evidence suggests that atherosclerosis is in part 
a chronic low-grade inflammatory condition (1), 
and prospective epidemiologic studies have demon- 
strated that plasma markers of inflammation, such as 
C-reactive protein (CRP), are strong independent pre- 
dictors of future coronary events in apparently healthy 
persons (2-6). However, as an acute-phase reactant, 
CRP increases dramatically in various pathologic condi- 
tions. Moreover, CRP has been shown to predict all- 
cause mortality (7, 8), an observation that raises the 
possibility that CRP may not be specific for vascular 
disease. To evaluate this hypothesis, we directly com- 
pared the predictive value of CRP for incident cancer 
and cardiovascular disease, the two most important de- 
terminants of all-cause mortality in the western world. 


METHODS 
We performed a prospective, nested case-control 
analysis within the Women’s Health Study, an ongoing 


randomized, double-blind, placebo-controlled trial of 


aspirin and vitamin E for primary prevention of heart 
disease and cancer, which involves 39 876 U.S. women 
45 years of age and older. Of these study participants, 
28 345 (71%) provided baseline blood samples, which 
were stored at ~70 °C until the time of laboratory anal- 
ysis. In the Women’s Health Study, all participants are 


www.annais.org 


followed prospectively for incident health events, in- 
cluding cancer and cardiovascular events. The methods 
used for cohort follow-up, end-point ascertainment, and 
adjudication for both cancer and cardiovascular events 
are described in detail elsewhere (5, 9). 

For this study, we defined case-patients as appar- 
ently healthy women who provided an adequate baseline 
plasma sample and who subsequently developed cancer 
(a = 513) or an acute cardiovascular event (myocardial 
infarction, stroke, or cardiovascular death) (2 = 130) 
over a mean follow-up period of 58 months. For each 
women who had confirmed cancer or cardiovascular 
event during follow-up, one control of the same age (£1 
year) and smoking habit (former smoker, current 
smoker, or nonsmoker) was selected from among partic- 
ipants who provided baseline plasma samples and re- 
mained free of reported disease during the same 
follow-up period. Using these criteria, we evaluated 643 
case-patients and an equal number of controls in two 
separate matched pairs, one for cancer (7 = 513) and 
another for cardiovascular events (2 = 130). The Insti- 
tutional Review Board of the Brigham and Women’s 
Hospital approved this study. 

For each case-patient and control, plasma stored 
since the baseline examination was thawed and assayed 
for CRP levels by using a high-sensitivity assay (Dade 
Behring, Newark, Delaware) (10). Blood specimens 


2 April 2002 





Annals of Internal Medicine | Volume 136 Number 7 | 529 


BRIEF COMMUNICATION | Specificity of C-Reactive Protein for Cardiovascular Disease 


Context 

Inflammatory markers, such as C-reactive protein (CRP), 
independently predict future coronary artery disease ir 
patients without known disease at baseline. 


However, an elevated CRP level also predicts all-cause 


mortality; therefore, it may not be specific for cardiovascu- 
lar disease. 





Contribution 


This prospective case-control study showed that CRP level 
predicted the development of acute cardiovascular events 
| but not cancer among 28 345 women followed for a 
mean of 58 months. 


Clinical Implications 
In women, CRP level appears specifically predictive of car- 
diovascular disease but not cancer. 

This study adds further evidence that CRP levels may be 


useful in the clinical prediction of cardiovascular risk, at 
least in populations. 
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were analyzed in blinded pairs with the position of the 
patient’s specimen varied at random to reduce the pos- 
sibility of systematic bias and to decrease interassay vari- 
ability. The day-to-day precision values, at CRP coacen- 
trations of 0.15 mg/L and 0.49 mg/L, were 4.9% and 
6.4%, respectively. 


Because CRP values are skewed rightward, median 
plasma concentrations were computed, and the signifi- 
cance of any difference in the distributions between the 
case-patients and controls was assessed by performing 
the Wilcoxon rank-sum test. We then used conditional 
logistic regression models to determine the risk for de- 
veloping cancer or cardiovascular end points after divid- 
ing the study sample into quartiles on the basis of the 
distribution of the control group. Adjusted estimates of 
risk were obtained by use of similar models that ac- 
counted for the matching variables and that controlled 
for randomized treatment assignment (for vitamin E, 
aspirin, or both), body mass index, diabetes mellitus, 
history of hyperlipidemia, history of hypertension, and 
parental history of coronary heart disease. 

All analyses were performed by using SAS software, 
release 8.2 (SAS Institute, Inc., Cary, North Carolina). 
All P values were two tailed, and CIs were computed at 
the 95% level. 

The funding sources played no role in the design, 
conduct, or reporting of the study. 


RESULTS 

Table 1 shows the baseline characteristics of the 
study participants. We noted no significant differences 
at baseline between women who subsequently developed 
cancer and those who did not. As expected, women who 


Table 1. Baseline Clinical Characteristics of the Study Participants 








Characteristic Incident Cancer Incident Cardiovascular Events 
Case-Patients Controls Case-Patlents Controls 
(n = 513) (n = 513) (n = 130) ` (n = 130) 
Mean age, y* 56.7 56.7 60.4 60.3 
Mean body mass index, kg/m? 25.9 25.8 27.6 25.7 
Hyperlipidemla, % 30.6 29.6 46.9 28.5 
History of hypertension, % 27.3 25.0 56.9 34.9 
History of dlabetes mellitus, % 29 2.5 10.8 3.1 
Parental history of myocardial infarction before age 60 y, % 12.4 14.9 22.7 10.7 
Smoking status, %* 
Current smoker 15.2 15.2 269 26.9 
Past smoker 39.4 39.4 31.5 31.5 
Never smoker 45.4 45.4 415 415 
Current use of hormone replacement therapy, % 42.9 47.4 44.6 40.0 
Frequency of vigorous exercise, % 
Rarely or never 37.6 39.0 46.9 43.1 
<1 time/wk 18.1 17.7 20.8 27.7 
1-3 times/wk 34.3 30.2 25.4 21.5 
>3 times/wk 99 13.1 69 77 
Median C-reactive protein level, mg/L 2.6 2.5 5.1 2.8 
* Case-patients and controls are matched ‘for age and smoking status. 
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Table 2. Relative Risk for Future Cancer and Cardiovascular Events, according to Baseline Plasma C-Reactive 
Protein Level* 














Varlable Quartiles of Baseline C-Reactive Protein Level P Value for Trend 
Ast (<1.0 mg/L) 2nd {1.0-2.4 mg/L) 3rd (2.5-5.6 mg/L) 4th (25.7 mg/L) 
Distribution of participants, n (3) 
Controls 164 (25.6) 159 (24.8) 160 (24.9) 159 (24.8) 
Incident cancer 123 (24.0) 431 (25.5) 116 (22.6) 143 (27.9) 
Incident CVD 7 6A) 25 (19.2) 35 (26.9) 63 (48.5) 
Crude relative risk (95% Cl)t , 
Inddent cancer 1.0 1.1 (0.8-1.5) 1.0 (0.7-1.4) 1.2 (0.9-1.6) >0.2 
P value - >0.2 >0.2 >0.2 
Incldent CVD 1.0 3.7 (1.6-8.8) 5.1 (2.2~11.9) 9.2 (4.1-20,8) <0.001 
P value - 0.003 0.001 0.001 
Adjusted relative risk (95% Ci) 
incident cancer 1.0 1.2 (0.8-1.6) 1.1 (0.7-1.5) 1.3 (0.9-1.9) >0.2 
“P-value = >0.2 >0.2 0.2 
Incident CVD 1.0 2.9 (1.2-7.1) 3.4 (1.4-8.2) 5.6 (2.3-13.2) <0.001 
P value - 0.02 0.007 0.001 
* Case-patients and controls were matched for age and smoking status. CVD = cardiovascular disease. 


+ Adjusted for random assignment to vitamin E therapy 


and for random assignment to aspirin therapy. 


+ Adjusted for body mass index, hypertension, diabetes mellitus, hyperlipidemia, exercise, and parental history of coronary heart disease and for random assignment to 


vitamin E, aspirin, or both. 


subsequently developed cardiovascular events had an in- 
creased baseline prevalence of hyperlipidemia, hyperten- 
sion, diabetes, and obesity compared with controls who 
did not develop vascular events during follow-up. 
Overall, median levels of CRP at baseline among 
women who subsequently developed cancer (2.6 mg/L 
[interquartile range, 1.1 to 5.9 mg/L]) were not signifi- 
cantly different from those of the control group (2.5 
mg/L [interquartile range, 0.9 to 5.5 mg/L]) (P > 0.2). 
Furthermore, we observed no evidence of an association 
between baseline CRP level and the development of can- 


cancer or cardiovascular disease according to increasing 
quartiles of CRP levels obtained at study entry. As Table 
2 shows, there was little evidence that baseline levels of 
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CRP predicted incident cancer in either crude or ad- 
justed analyses. We found similar results after additional 
correction for alcohol use and age at menarche (data not 
shown). In contrast, increasing quartiles of baseline CRP 
level were a strong marker of risk for incident cardiovas- 
cular disease in crude and adjusted analyses. For exam- 
ple, the adjusted relative risks from the lowest to the 
highest quartiles of baseline CRP levels were 1.0, 2.9, 
3.4, and 5.6, respectively (P for trend < 0.001). 


A cer in site-specific analyses evaluating carcinoma of the DISCUSSION 
breast (7 = 223), ovary or uterus (2 = 75), colon (n = In this prospective study of apparently healthy 
44), lung (z = 32), hematopoietic system (n = 31), middle-aged and older women, baseline plasma CRP 
thyroid (n = 14), bladder (n = 9}, brain (n = 8), or concentrations were not significantly related to the inci- 
pancreas (n = 8); melanoma (1 = 31); or other types of dence of future cancer but were a strong independent 
cancer (n = 38). In contrast, and consistent with previ- predictor of future myocardial infarction, stroke, and 
ous work in this cohort for the end point of any vascular cardiovascular death. 
event (5), median CRP levels at baseline among women We believe these data have importance for general 
who subsequently developed cardiovascular disease (5.1 medical practice for several reasons. First, our data cor- 
mg/L [interquartile range, 2.6 to 8.5 mg/L]) were sig- roborate the findings in several previous reports (2-6) 
nificantly higher than those of the control group (P < that baseline levels of CRP predict future vascular events 
0.001). among apparently healthy men and women (2—6) and 
3 « Table 2 presents relative risks for developing either that CRP level adds to the predictive value of total and 


high-density lipoprotein cholesterol levels (5, 11). As a 
result of these earlier findings, outpatient screening for 
CRP has recently become available. However, if CRP is 
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clinically nonspecific, as two recent studies evaluating 
all-cause mortality suggest (7, 8), then screening for this 
inflammatory marker might have reduced diagnostic 
utility. Thus, our finding that CRP appears to be spe- 
cific for incident vascular disease but not for incident 
cancer has substantial clinical importance and suggests 
that data linking CRP level to overall death rates may 
have been due to the large contribution that vascular 
disorders make to all-cause mortality, particularly in the 
western world. 

Second, the relative risks for future myocardial in- 
farction or stroke observed among women in the top 
versus bottom quartile of baseline CRP in this analysis 
are somewhat greater than those previously reported 
from this cohort for the end point of any vascular 
event—an end point that included not only myocardial 
infarction, stroke, and cardiovascular disease mortality, 
but also coronary revascularization (5). Thus, these data 
also suggest that CRP level may be a stronger marker for 
events involving atherosclerotic plaque rupture and 
acute thrombosis than for events primarily invclving 
progression of lesional stenosis. These epidemiologic 
data are thus consistent with the hypothesis that inflam- 
mation is an important determinant of plaque vulnera- 
bility (12). 

Finally, we believe that our observation that CRP 
levels do not strongly predict furure cancers is itself of 
pathophysiologic interest; this is of particular interest 
because levels of CRP and other inflammatory biomar- 
kers are known to increase after development of certain 
malignancies (13, 14). As such, our data also suggest 
that the systemic inflammatory component of cancer 
previously reported in cross-sectional studies may be a 
late development in the genesis of that disease but is not 
likely to prove useful in determining risk among healthy 
persons. 

Several limitations of our study deserve attention. 
Plasma CRP levels increase acutely in a wide variety of 
pathologic conditions, including febrile illness, various 
inflammatory states, and trauma (15). In our study, 
however, baseline levels of CRP were well below the 
standard thresholds associated with these acute-phzse ef- 
fects. Furthermore, participants in our study were free of 
known vascular disease, cancer, and other major inflam- 
matory disorders at the time of study enrollmenr and 
blood collection. Thus, we believe that the presence of 
any of these conditions on an acute basis probably does 
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not explain our observations. On the other hand, smok- 
ing, obesity, and older age are all positively associated 
with CRP levels (4). Nonetheless, in our study the rela- 
tionships between baseline CRP levels and subsequent 
vascular risk were independent of these potential con- 
founding factors. Although our decision to match case- 
patients and controls on smoking status limits our abil- 
ity to evaluate the contribution of this variable to overall 
risk, it does not reduce the internal validity of these data 
with regard to CRP levels. 

In conclusion, in this prospective, nested, case- 
control study of apparently healthy women, plasma 
CRP levels were not associated with incident cancer. In 
contrast, the relative risk for future cardiovascular events 
increased significantly with each increasing quartile of 
baseline CRP level. 
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UPDATE 


Acquired Aplastic Anemia 


Neal S. Young, MD 


In aplastic anemia, hematopoiesis fails: Blood cell counts are 
extremely low, and the bone marrow appears empty. The patho- 
physiology of aplastic anemia Is now believed to be immune- 
mediated, with active destruction of blood-forming cells by lym- 
phocytes. The aberrant Immune response may be triggered by 
environmental exposures, such as to chemicals and drugs or viral 
Infections and, perhaps, endogenous antigens generated by ge- 
netically altered bone marrow cells. In patients with post-hepatttis 
aplastic anemla, antibodies to the known hepatitis viruses are 
absent; the unknown Infectious agent may be more common In 
developing countries, where aplastic anemia occurs more fre- 
quently than It does in the West. 

The syndrome paroxysmal nocturnal! hemoglobinuria (FNH) is 
intimately related to aplastic anemla because many patients with 
bone marrow failure have an Increased population of abnormal 
cells. in PNH, an entire class of proteins Is not displayed on the 
cell surface because of an acquired X-chromosome gene mutation. 


Ar anemia’s long history, from its early deszrip- 
tion by Ehrlich (1) at the end of the 19th century, 
and the simplicity of its pathology, an empty bone mar- 
row, have made it the paradigm of hematopoietic failure 
syndromes. Aplastic anemia is now increasingly recog- 
nized as being closely related to other hematologic dis- 
eases (Figure 1). Erythrocytes, granulocytes, and plate- 
lets, which are normally produced in the bone marow, 
decrease to dangerously low levels. Blood cell ccunts 
determine presentation and prognosis. Anemia leads to 
fatigue, dyspnea, and cardiac symptoms; thrombocyto- 
penia to bruising and mucosal bleeding; and neutrope- 
nia to sharply increased susceptibility to infection. 
When patients are treated with transfusions and anti- 
biotics alone, survival rates are poor and related to the 
severity of the pancytopenia, as defined by the presence 
of two of three criteria: a neutrophil count less than 
0.5 X 10° cells/L, a platelet count less than 20 x 10° 
cells/L, and a reticulocyte count less than 1%. When the 
neutrophil count is less than 0.2 X 10° cells/L, the dis- 
ease is characterized as very severe. In the early 20th 
century, patients often died quickly of heart failure, pro- 
fuse hemorrhage, or overwhelming infection. In the 
modern era of erythrocyte and platelet transfusions, the 
most common causes of death are recurrent bac-erial 
sepsis or fungal invasion of critical organs secondary to 
refractory granulocytopenia. 
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The PNH cells may have a selective advantage in resisting Im- 
mune attack. In contrast, the disease myelodysplasia can be con- 
fused with aplasia and can also evolve from aplastic anemia. The 
occurrence of cytogenetic abnormalities in patients years after 
presentation Implies that genomic Instability Is a feature of this 
immune-mediated disease. 

Aplastic anemia can be effectively treated by stem-cell trans- 
plantation or immunosuppressive therapy. Transplantation is cur- 
ative but Is best used for younger patients who have histocom- 
patible sibling donors. Anttthymocyte globulin and cyclosporine 
restore hematopolesis In approximately two thirds of patents. 
However, recovery of blood cell count is often Incomplete, recur- 
rent pancytopenia requires retreatment, and some patients de- 
velop late complications (especially myelodysplasia). 


Ann Intern Med. 2002;136:534-546. 
For author affillation and current address, see end of text. 
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Historically, aplastic anemia has been strongly asso- 
ciated with exposure to chemicals and drugs in the en- 
vironment, giving the disease a social impact dispropor- 
tionate to its incidence (2). The recognition of bone 
marrow failure in workers exposed to benzene led to 
heroic industrial hygiene crusades by Alice Hamilton 
and Harrison Martland in the United States in the 
1920s and 1930s. In the late 1940s and early 1950s, an 
epidemic of aplastic anemia appeared to follow the in- 
troduction of chloramphenicol, and the disease has been 
linked to many classes of pharmaceuticals widely used in 
medical practice (Table). Because aplastic anemia has 
become such a feared disorder as a result of its associa- 
tion with common drug use, even a few cases can have a 
profound effect on new drug development by the phar- 
maceutical industry. Also, this believed association with 
numerous, diverse possible causes, from chemicals and 
drugs to hepatitis, infectious mononucleosis, pregnancy, 
and collagen vascular processes (for example, eosino- 
philic fasciitis), has led to the belief that there also are 
numerous and different mechanisms of disease. 

However, we now have a plausible, unified model of 
the pathophysiology of aplastic anemia, drawn from 
both compelling clinical observations of therapeutic ef 
ficacy and systematic laboratory experimentation. The 
early, successful use of bone marrow transplantation to 
cure aplastic anemia implicated a stem-cell deficiency. 
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Figure 1. Venn diagram showing possible relationships among bone marrow failure syndromes. 
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These syndromes include clonal diseases (paroxysmal nocturnal hemoglobinuria, myelodysplasia, and large granular lymphocytosis); and single hemato- 
poietic lineage deficiency diseases (agranuloyctosis, pure red-cell aplasia, and amegakaryocytic thrombocytopenia); note especially the areas of overlap 
between aplastic anemia and paroxysmal nocturnal hemoglobinuria and myelodysplasia. 


Later, responses to immunosuppressive therapies pointed 
to an immune mechanism of hematopoietic failure. As 
aplastic anemia is progressively demystified, questions of 
some biological interest emerge. These are relevant to bone 
marrow failure as well as to our conceptions of auto- 
immune diseases of other organ systems and to the rela- 
tionship of immune mechanisms to malignant transforma- 
tion. 


IMMUNE PATHOPHYSIOLOGY OF APLASTIC ANEMIA 
Most cases of acquired aplastic anemia can be patho- 
physiologically characterized as T-cell—mediated, organ- 
specific destruction of bone marrow hematopoietic cells 
(4). In an individual patient, the aberrant immune response 
can sometimes be linked to a viral infection or to drug or 
chemical exposure (Figure 2). There is much less evidence 
for other mechanisms, such as direct toxicity for stem cells 
or a deficiency of stromal-cell or hematopoietic growth fac- 
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tor function. Furthermore, the variability in clinical course 
and response to treatment can be explained by the quanti- 
tative degree of stem-cell destruction and qualitative varia- 
tions in immune response. 


Hematopoietic Failure 

That failure of blood cell production was responsible 
for the empty bone marrow was a prescient conclusion of 
the earliest observers of the “yellow fat” of the bony spaces 
and the absence of the morphologically diverse precursors 
of mature blood elements—still so striking on examination 
of bone marrow aspirate smears or core biopsy specimens 
(5). Magnetic resonance imaging of the vertebrae shows 
uniform replacement of marrow with fat. Immature hema- 
topoietic cells can also be quantitated by fluorescent-acti- 
vated flow cytometry, which can detect the CD34 cell an- 
tigen, an adhesion protein present on less than 1% of 
normal bone marrow. CD34 cells are almost absent in 
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Table. Drugs Associated with Aplastic Anemia In the 
International Aplastic Anemla Agranulocytosls Study* 








Drug Stratified Risk Multivariate 
Estimate Relative Risk 
(95% CN Estimate 
(95% CI) 
% 

Nonsteroidal analgesics 

Butazones 3.7 (1.9-7.2) 5.1 (2.41-12) 

Indomethacin 7.1 3.415) 8.2 (3.3~20) 

Piroxicam 9.8 (3.3~29) 7.4 (2.1-26) 

Diclofenac 4.6 (2.0-11) 4.2 (1.6-11) 
Antiblotics 

Sutfonamidest 2.8 (1.1-7.3) 2.2 (0.6-7.4) 
Antithyrold drugs 16 (4.8-54) 11 (2.0-56) 
Cardiovascular drugs 

Furosemide 3.3 (1.6-7.0) 3.1 (1.2-8.0) 
Psychotropic drugs 

Phenothiazines 3.0 (1.1-8.2) 1.6 (0.4-7.4) 
Corticosteroids 5.0 (2.8-8.9) 3.5 (1.6~7.7) 
Penicillamine œ% 
Allopurinol 7.3 3.0-17) 5.9 (1.8-19) 
Gold 29 (9.7-89) = 





* Relative risk quantitates the relative increase in the incidence of aplastic anemia 
in users of specific drugs compared with nonusers. The absolute risk, however, for 
developing aplastic anemia as a result of drug use is very small. Aplastic anemia is 
rare and is a very infrequent complication of drug use relative to the large number 


of people using drugs. Adapted with permission from Kaufman et al. (3). 

t Does not include trimethoprim—sulfonamide combination. 

t No multivariate relative risk estimate because of insufficient number of exposed 
patients and controls. 


aplastic anemia. Progenitor cells capable of forming ery- 
throid, myeloid, and megakaryocytic colonies in tissue cul- 
ture are greatly reduced, and assays of very primitive, qui- 
escent, hematopoietic cells that are closely related if not 
identical to stem cells show a similar consistent and severe 
deficit. By extrapolation from such functional studies of 
aplastic bone marrow, it is likely that patients present with 
pancytopenia when stem-cell and progenitor-cell popula- 
tions have decreased to approximately 1% or less of nor- 
mal. Such a profound deficiency has important qualitative 
consequences, as reflected in the shortened telomere length 
of granulocytes of patients with aplastic anemia (6). 


Immune Destruction 

The efficiency of immune system destruction of 
blood-forming cells is obvious in “runt disease” in ani- 
mals and in transfusion-associated graft-versus-host dis- 
ease (GVHD) in humans (7). In these syndromes, small 
numbers of alloreactive T cells produce fatal aplastic 
anemia, and in the mouse ‘model, we know that stem- 
cell destruction is rapid and almost complete. Much lab- 
oratory data support the hypothesis that, in most pa- 


638|2 April 2002 | Ancals of Invernal Medicine| Volume 136 * Number 7 





tients with acquired aplastic anemia, lymphocytes are 
responsible for the destruction of the hematopoietic cell 
compartment (4). 

Early experiments showed that the patients’ lym- 
phocytes suppressed hematopoiesis. These cells pro- 
duced a soluble, inhibitory factor that was eventually 
identified as interferon-y. Activation of a TH1-type T- 
cell response has been inferred from immunophenotypic 
characterization of T cells and excessive production of 
interferon, tumor necrosis factor, and interleukin-2. De- 
tection of intracellular interferon-y in patient samples 
by flow cytometry may correlate with responsiveness to 
immmunosuppressive therapy and may predict relapse (8). 
Altered immunity results in destruction, specifically Fas- 
mediated CD34 cell death, and in activation of intra- 
cellular pathways leading to cell-cycle arrest. Immunity 
is local and has been modeled in tissue culture when low 
concentrations of interferon-y are secreted into the mar- 
row microenvironment. In an animal model, bone mar- 
row failure after injection of alloreactive lymphocytes 
can be prevented by treatment with a monoclonal anti- 
body to interferon-y (9). 

The nature of the antigen or antigens driving the 
pathologic immune response is unknown. At the mo- 
lecular level, lymphocytes in aplastic anemia show 
similarity to T cells in multiple sclerosis, diabetes, 
and other related illnesses. Characterization of the 
T-cell-receptor B chain of activated lymphocytes 
shows that the immune response is oligoclonal, with a 
relatively limited number of active clones infiltrating 
the marrow. Some immune responses may be public, 
that is, shared among patients with the same histo- 
compatability background (10). Immortalized T-cell 
clones in the laboratory should allow the definition of 
antigenic peptides, and knowledge of the antigen- 
binding sequence of the involved T-cell—receptor B 
chain could provide a molecular method to distin- 
guish patient subgroups and to assess the effectiveness 
of immunosuppressive therapies. 


THE DiFFICULT DIFFERENTIAL DIAGNOSIS OF BONE 
Marrow FAILURE 

The presence of fatty bone marrow on biopsy indicates 
aplasia; however, marrow hypocellularity can occur in other 
hematologic diseases. New diagnostic tests have profoundly 
affected the differential diagnosis and our understanding of 
bone marrow failure (Figure 1). The distinction between 
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Figure 2. Pathophysiology and treatment of aplastic anemia. 
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eliminates the aberrant immune process. Lare comp-ications of transplantation include g-aft failure or relapse (presumably caused by resurgent autoimmune 
attack) and, more frequently, graft-versus-host disease (GVHD) and infection. Immunosup 9ressive therapies based on antithymocyte globulin can often partially 
or fully improve blood cell counts and stem-cel! recovery, bur patients are susceptible to recurrence of pancytopenia or the development of other hematologic 


diseases (such as myelodysplasia). 


acquired and constitutional forms of aplastic anemia has 
been sharpened by specific assays for the chromosomal sus- 
ceptibility to certain chemical cross-linking agents that 
characterizes Fanconi anemia. Although it usually presents 
in childhood, Fanconi znemia can be diagnosed well into 
adulthood, even in the absence of skeletal and urogenital 
anomalies (11). Other constitutional syndromes must be 
inferred from a suspicious pedigree o° typical physical stig- 
mata (the abnormal nails of dyskeratosis congenita or the 
neurologic signs of the ataxia~pancytopenia syndrome). As 
with Fanconi anemia, genetic testing should ultimately be 
possible for these diseases. 


Hypocellular Myelodysplasia 
Cytogenetic testing of marrow cells is routine, but 
the interpretation of results can be controversial. Chro- 
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mosomes are normal in typical aplastic anemia, but aneu- 
ploidy or structural abnormalities are relatively common 
in the myelodysplastic syndromes. When the marrow is 
normal or hypercellular and hematopoietic cells are ob- 
vious y dysmorphic, myelodysplasia is easily distin- 
guished from aplastic anemia. However, in perhaps 20% 
of cases, marrow samples are aypocellular; furthermore, 
morphologic changes may be subtle or unconvincing, 
and chromosome testing may have normal results or be 
unsuccessful because of low numbers of cells (12). The 
differential diagnosis is further confused by the evolu- 
tion of treated aplastic anemia to myelodysplasia (see 
following discussion) and the responsiveness of patients 
with some forms of myelodysplasia (especially when 
bone marrow failure rather than preleukemia is the 
dominant clinical feature) to the same types of immu- 
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nosuppressive therapy that are effective for aplastic ane- 
mia (13). Experts may disagree on the correct diagnosis 
when trying to distinguish aplastic anemia from myelo- 
dysplasia in an individual patient, and there is no con- 
sensus at present as to whether certain chromosomal 
abnormalities, such as trisomy 8, exclude the diagnosis 
of immune-mediated bone marrow failure. 

Large granular lymphocytic leukemia can also be a 
concurrent diagnosis in empty or dysplastic bone mar- 
row. Large granular lymphocytes can be recognized by 
their distinctive phenotype on microscopic examination 
of the blood; their distinctive pattern of staining on flow 
cytometry; and their very specific patterns of T-cell re- 
ceptor rearrangement, which is evidence of monoclonal 
expansion of a population of antigen-driven T cells. 


Aplastic Anemia and Paroxysmal Nocturnal 
Hemoglobinuria 

A very strong clinical relationship exists between 
aplastic anemia and paroxysmal nocturnal hemoglobin- 
uria (PNH). In PNH, an abnormal hematopoietic stem 
cell gives rise to an expanded population of mature red 
blood cells, granulocytes, and platelets, all of which lack 
an entire class of distinctive cell-surface proteins. These 
proteins attach to the cell not through the usual trans- 
membrane hydrophobic domain but by a glycolipid 
moiety that is covalently bound to the protein after it is 
synthesized. The genetic basis of PNH is an acquired 
mutation in P/G-A, an X-chromosome gene that aborts 
synthesis of the glycosylphosphatidylinositol (GPI) an- 
chor structure. Deficiency of the GPI-anchored protein 
CD59 explains intravascular hemolysis in PNH, which 
results from the inability of erythrocytes to inactivate the 
surface complement. Absence of GP]-anchored proteins 
is easily detected by flow cytometric methods applied to 
both erythrocytes and leukocytes; the Ham and sucrose 
tests are now obsolete. 

It has long been known that some patients with PNH 
will develop bone marrow failure and, conversely, that 
PNH may be observed as a “late clonal event” years after 
the diagnosis of aplastic anemia (see following discussion). 
However, flow cytometry has revealed that a large propor- 
tion of patients with bone marrow failure have expansion 
of a hematopoietic PNH clone at clinical presentation. In 
my group's most recent analysis, PNH cells were identified 
in 42% of patients with aplastic anemia (and 23% of those 
with myelodysplasia) early in the disease process and betore 
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any treatment (14). Indeed, PNH is only occasionally a late 
occurrence in aplastic anemia. Conversely, even patients 
with predominantly hemolytic PNH have evidence of he- 
matopoietic insufficiency in progenitor cell assays. Given 
this striking degree of clinical and functional overlap, it 
hardly seems accurate to continue to describe PNH as only 
an association with aplastic anemia. 

What accounts for the expansion of the progeny of 
a genetically altered stem-cell population in an immune- 
mediated disease? The results of “knock-out” of the ho- 
mologous pig-a gene in the mouse, as well as the finding 
of tiny PNH clones in many normal persons, indicate 
that the somatic mutation is required but not sufficient 
to explain clonal expansion. That clonal expansion may 
be linked to the immune pathophysiology is implied by 
the strong association of HLA-DR2 with PNH and by 
the presence of a PNH clone as a positive predictive 
factor for responsiveness to immunosuppressive therapy 
(15). However, the exact relationship is unclear. One 
attractive explanation is resistance of the PNH clone to 
immune attack, which would produce a selective advan- 
tage for these cells. This hypothesis is supported by the 
finding that in a patient with PNH, the PNH cells ap- 
pear to be capable of normal growth, but the normal 
bone marrow cells are at a proliferative disadvantage and 
appear to be dying as a result of Fas-mediated apoptosis 
(16, 17). A second possibility is that the GPI-anchored 
proteins play an antigenic role in the initiation and 
maintenance of the immune attack on hematopoietic 
cells (18). An individual protein may be a common cul- 
prit, but GPI-anchored proteins may be more globally 
immunogenic, perhaps resulting from altered degrada- 
tion of proteins that are retained in the cytoplasm in 
PIG-A- deficient cells rather than being displayed on the 
cell surface as in normal cells, with presentation of their 
peptides in a class I rather than class H histocompatabil- 
ity antigen context. 


AN InFectious CAUSE FOR APLASTIC ANEMIA? 

Mainly on the basis of epidemiologic data, diseases 
such as multiple sclerosis and type 1 diabetes mellitus 
have been suspected of having infectious triggers. Ani- 
mal models and in vitro data support various mecha- 
nisms that might lead to a breakdown in tolerance for 
normal tissues after infection, including molecular mim- 
icry, antigenic spread, and danger signals elicited by a 
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microbe. For immune-mediated bone marrow failure, 
one clinical syndrome strongly suggests an inciting in- 
fectious cause. Post-hepatitis aplastic anemia typically 
occurs in young, previously healthy males who have self- 
limited but severe liver inflammation with very high se- 
rum aminotransferase and bilirubin levels; profound 
pancytopenia follows several weeks later (19). The blood 
cell count depression is so severe and sustained that 
post-hepatitis aplastic anemia has been considered an 
absolute indication for early stem-cell transplantation; 
however, both the marrow and liver improve with im- 
munosuppressive therapies as well. 

The presumed infectious cause of aplastic anemia 
remains mysterious. Serologic testing consistently yields 
negative results for the known hepatitis viruses (A, B, 
and C) and for putative agents, such as hepatitis G and 
transfusion-transmitted viruses (20). Parvovirus B19 has 
been implicated in a few cases. This virus directly affects 
blood cell production but almost always only as a result 
of highly specific infection of erythroid progenitor cells 
(21). B19 parvovirus can also occasionally produce mild 
hepatitis, but its role in more fulminant hepatitis re- 
mains uncertain (22). 

Seronegative fulminant hepatitis is the most common 
cause of liver failure in children, and, remarkably, more 
than one third of patients undergoing transplantation for 
this form of liver failure develop peri-transplantation aplas- 
tic anemia or marrow depression (23). Acute seronegative 
hepatitis also is often associated with serologic evidence of 
immune activation, particularly autoantibodies (24). Acute 
seronegative hepatitis is infrequent in the United States but 
is more common in liver clinics in developing countries; 
this is consistent with a presumed enteric mode of trans- 
mission. In Hanoi, for example, acute seronegative hepati- 
tis accounted for about 20% of cases (25) compared with 
less than 3% in the United States (26). This geographic 
variation parallels rates of aplastic anemia. Large prospec- 
tive studies established an annual incidence of 2 new cases 
per 1 million population in Europe and Israel. In Asia, 
recent similarly conducted studies in Thailand (27) and 
China (28) have determined the incidence to be about 
three times that in the West. 


CHOOSING TREATMENTS 


The underlying pathology of acquired aplastic ane- 
mia has been addressed by replacing the marrow 
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through stem-cell transplantation or by quelling lym- 
phocyte attack through immunosuppressive therapies 
(Figure 2). These approaches differ markedly in appli- 
cabilizy, short- and long-term risks (29, 30), and the 
completeness and durability of hematologic recovery. 


Hematopoietic Stem-Cell Transplantation 

Bone marrow and, more recently, peripheral blood 
stem-cell transplantation from a histocompatible sibling 
usually cure the underlying bone marrow failure (Figure 
3). Survival rates have been reported to be as high as 
90% from a single, experienced institution (33) and at 
75% to 80% for registry data, which reflect more gen- 
eral experiences (34). Mortality rates for the first 100 
days after transplantation have decreased, probably as a 
result of less graft rejection and better control of infec- 
tions. Graft-versus-host disease, the frequency and sever- 
ity of which correlate with patient age, continues to 
limit the success of transplantation. In most analyses, 
adults have lower survival rates compared with children. 
In one large study, 41% of 212 patients surviving for 
more than 2 years after transplantation had developed 
chronic GVHD, and the mortality rate was three times 
higher than the rate for patients without this complica- 
tion 34); GVHD contributed to earlier deaths as well. 

Allogeneic transplantation is available to only a mi- 
nority of patients because about 70% will lack a suitably 
matched sibling donor. Many more donors are available 
outside the family and can now be located through large 
registries in the United States and Europe. Relatively 
good results have been achieved at Children’s Hospital 
in Milwaukee, Wisconsin, where treatment consists of 
T-cell depletion of the graft combined with cytosine 
arabinoside, cyclophosphamide, and total-body irradia- 
tion. Survival at a median follow-up of about 3 years in 
28 children was 54%, despite the heavy transfusion bur- 
den and previous treatment; GVHD occurted infre- 
quently (35, 36). Results elsewhere have been more dis- 
appointing, especially in adults, as a result of high rates 
of graft rejection, GVHD, and infection caused by de- 
layed immune system reconstitution. In general, survival 
has been about half that observed with standard trans- 
plants: 29% (37) to 37% (38). Older patients poorly 
tolerate the rigorous conditioning regimens required for 
engraftment. Even in children, these regimens are likely 
to exact a delayed toll of late malignant disease. In aplas- 
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Figure 3. Results of treatment in patients with acquired aplastic anemia. 
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A. Allogeneic bone marrow transplantation. Data are presented frora individual hospital series in peer-reviewed publications from 1991 to 1997. The shaded area 
represents the 5-year probability of survival (with the same confidence intervals) of patients reported to the International Bone Marrow Transplant Registry 
(IBMTR) during this period. Adapted with permission from Horowitz (31); original source provides detailed information on each series. B. The continuing 
influence of age on survival, as reflected in IBMTR data. Adapted with permission from Horowitz (31). C. Comparative probability of survival after immuno- 
suppression and bone marrow transplantation. The data are for patients reported to the Working Party on Severe Aplastic Anemia of The European Group for 
Blood and Marrow Transplantation in the 1980s and 1990s. Adapted with permission from Bacigalupo et al. (32); CSA = cyclosporine; FHCRC = Fred 


Hutchinson Cancer Research Center; MTX = methotrexate; UCLA = University of California, Los Angeles. 
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tic anemia, malignant tumors occur at a higħer-than- 
expected rate in patients undergoing standard condi- 
tioning (39, 40); intensive chemotherapy and radiation 
therapy used in unrelated-donor regimens may increase 


this risk (41). 


Immunosuppression 

Immunosuppression is used in patients who are not 
candidates for stem-cell transplantation because of older 
age or lack of a donor. Both horse and rabbit anti- 
thymocyte globulin (ATG) are licensed in the United 
States. Hematologic responses, which are usually equiv- 
alent to sufficiently improved blood cell counts, occur in 
40% to 50% of patients treated with ATG; such pa- 


_tients no longer require transfusions and are not suscep- 


tible to infection (29, 42). The addition of cyclosporine 
to ATG has improved response and survival. In studies 
in Europe (43) and the United States (44), response 
rates have been 70% to 80%, end the 5-year survival 
rate in the responding patients has been 80% to 90%. 
Combined treatment with cyclosporine and ATG versus 
ATG alone shows substantial benefit for children and 
patients with absolute neutropenia. As a single agent, 
cyclosporine is inferior to ATG (45). 

Many patients with aplastic anemia are not ade- 
quately treated with a single course of ATG followed by 
several months of cyclosporine. Relapse is not infre- 
quent. Blood cell counts may decrease when cyclospor- 
ine is discontinued but then increase when the agent is 
reinstituted. In some patients, maintaining blood cell 
counts may depend on continued administration of low- 
dose cyclosporine. Frank recurrence of pancytopenia 
prompts a second course of ATG. However, long-term 
prognosis does not appear to be affected by relapse. Pa- 
tients who respond to immunosuppression often con- 
tinue to have blood cell counts that, while adequate for 
full activities, remain below normal. Incomplete re- 
sponses, frequent relapses, and cyclosporine dependence 
are most likely evidence of chronic immune system ef- 
fects on a hematologically compensated bone marrow. 
An additional problem is the development of late clonal 
diseases (see following discussion). 

The effectiveness of immunosuppressive therapy in 
aplastic anemia was first observed when ATG was used 
in the conditioning regimen before transplantation: 
Some patients who rejected the graft recovered their 
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own marrow function. The same effect was seen with 
cyclophosphamide. Small numbers of patients at Johns 
Hopkins University, Baltimore, Maryland, were treated 
with high-dose cyclophosphamide without stem-cell res- 
cue during intervals in the 1980s, when ATG was tem- 
porarily not available; results were promising (46). Out- 
comes of the same treatment in 19 patients have recently 
been published (47). The hematologic response rate was 
similar to that seen with ATG combined with cyclospor- 
ine; more important, neither relapse nor evolution to 
PNH or myelodysplasia was observed. However, a ran- 
domized trial conducted at the National Institutes of 
Health (NIH) that compared ATG with cyclophospha- 
mide (both study groups included cyclosporine) was ter- 
minated prematurely because of excessive toxicity, severe 
fungal infections, and deaths in the group that received. 
cyclophosphamide (48). Cyclophosphamide is a much 
more aggressive immunosuppressive treatment than 
ATG. Absolute neutropenia can persist for many weeks, 
necessitating prolonged courses of antibiotics and even 
granulocyte transfusions. Thus, extremely severe disease, 
with its poorer immediate prognosis, may be iatrogeni- 
cally induced. It is disappointing that some patients in 
the NIH study who received high-dose cyclophospha- 
mide have relapsed or developed cytogenetic abnormal- 
ities and that PNH clones were unaltered by treatment 
(49). 

One new strategy is based on inducing immuno- 
logic tolerance (Figure 4). Antithymocyte globulin re- 
duces lymphocyte counts, but transiently and modestly 
compared with the effect of cytotoxic chemotherapy. 
Part of the beneficial activity may be the induction of 
tolerance, perhaps by specific deletion of activated lym- 
phocytes. Indeed, the concurrent use of cyclosporine, 
which blocks T-cell activation, may blunt the efficacy of 
ATG (50, 51). In our new protocol, we delay the intro- 
duction of cyclosporine and add a novel immunosup- 
pressive drug, mycophenolate mofetil. This drug, by in- 
hibiting inosine monophosphate, is cytotoxic for cycling 
T cells. Activated lymphocytes should be subject to 
elimination by their characteristic cell-surface antigens 
(recognized by ATG) and their mitotic activity. 

Other mild but more specific forms of immunosup- 
pression might also be effective. For example, ATG con- 
tains antibody specificities for the interleukin-2 receptor, 
which is present on activated lymphocytes. My colleagues 
and I are testing a commercially available monoclonal anti- 
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Figure 4. \mmunosuppressive therapies. 
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functionally active T-cell clones. Antithymocyte globulin, cyclesporine, and cyclophosphamide have been used to treat aplastic anemia, alone and in 


combination. 


body to this receptor in patients with moderate aplastic 
anemia. Monoclonal antibodies, recombinant soluble cyto- 
kine receptors, and new immunosuppressive drugs (for ex- 
ample, rapamycin) deserve examination in immune- 
mediated bone marrow failure syndromes. 


Refractory Pancytopenia 

One quarter to one third of patients do not respond 
to ATG and cyclosporine. In addition, in my most re- 
cent analysis of 122 patients receiving this precocol, 
both survival and evolution to late clonal diseases in 
patients who responded were inversely correlated with 
the degree of improvement in blood cell couns at 3 
months (52). At present, no clear guidelines are available 
for the treatment of refractory or poorly responsive 
aplastic anemia. Multiple courses of immunosuppres- 
sion are commonly administered at European centers. In 
a recent study from Italy, most patients who received 
rabbit ATG after unsuccessful treatment with horse 
ATG became transfusion independent (53). These re- 
sults suggest that primary treatment failure should not 
necessarily be interpreted as indicating a nonimmune 
mechanism of disease. Nevertheless, in some patients, 
the marrow may be too severely damaged to allow re- 
covery. Because of the poor long-term outlook, patients 
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in whom immunosuppression fails should consider un- 
related stem-cell transplantation. 

There is little justification for either a therapeutic 
trial of corticosteroids as primary treatment or for their 
long-term use to prevent bleeding. Patients with aplastic 
anemia seem to be particularly susceptible to one of the 
severe complications associated with corticosteroid 
use—aseptic necrosis (54). Hematopoietic growth fac- 
tors are not appropriate as first-line treatment for severe 
aplastic anemia. Granulocyte colony-stimulating factor 
(G-CSF) and granulocyte-macrophage colony-stimulat- 
ing factor can increase granulocyte counts in aplastic 
anemia, but this effect is almost always transient and 
rarely occurs in patients with profound neutropenia 
(55). In addition, G-CSF does not improve the response 
or survival rates in patients receiving standard immuno- 
suppressive therapy (56). However, growth factors can 
occasionally be useful in refractory aplastic anemia. 
Clinically meaningful improvement in blood cell counts 
occasionally has been seen after prolonged administra- 
tion of G-CSF, erythropoietin, and stem-cell factor, 
usually in some combination (57—59). 

A few patients have a choice of allogeneic transplan- 
tation or immunosuppressive therapy. For patients who 
are “biologically” assigned to transplantation because 
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they have an appropriately matched sibling, morbidity 
and mortality rates have been compared with those of 
patients receiving immunosuppression (although this is 
an imperfect surrogate for a true randomized, controlled 
trial because medical and socioeconomic factors may 
preclude a specific treatment). Analyses of large data- 
bases have not shown major general differences in out- 
comes between the two therapeutic approaches (Figure 
3C) (32). Nevertheless, transplantation is preferable for 
certain defined subgroups: most children and patients 
with very severe neutropenia. Patients in whom immu- 
nosuppressive therapy fails have later undergone success- 
ful transplantation from matched siblings or from unre- 
lated donors. 


EVOLUTION OF APLASTIC ANEMIA TO OTHER 
HEMATOLOGIC DISEASES AND LATE CLONAL EVENTS 

As patient survival has improved, so too has the 
opportunity to observe the long-term course of bone 
marrow failure. Evolution of aplastic anemia to another 
hematologic disease has been reported in a substantial 
minority of patients undergoing immunosuppressive 
therapy. In a large European series of more than 200 
patients, the actuarial risk for developing myelodysplasia 
and leukemia at 7 years was 15% (60). In a series of 
more than 100 patients closely followed at the NIH 
Clinical Center, my colleagues and I found the actuarial 
risk for late clonal events among responders at 6 to 10 
years after treatment to be 19%. It should be noted that 
immunosuppression by itself is not the cause of late 
clonal events; similar clinical progression has been seen 
in patients treated with androgens (61). 

Appearance of a dysmorphic, cellular marrow on an 
aspirate smear with or without new chromosomal ab- 
normalities leads to the diagnosis of myelodysplasia. The 
original diagnosis of aplastic anemia may be questioned 
when such an abnormal bone marrow is observed within 
weeks or a few months after presentation or treatment. 
In addition, aplastic anemia and myelodysplasia may 
share the same immune pathophysiology for the devel- 
opment of pancytopenia. Young patients with some 
forms of myelodysplastic syndromes, especially those 
with hypocellular marrow and normal cytogenetic find- 
ings, respond well to ATG or cyclosporine (62). As in 
aplastic anemia, laboratory data can show lymphocyte 
activation and excessive production of lymphokines, 
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with resulting increased apoptosis of hematopoietic 
cells (13). 

The significance of specific cytogenetic findings in 
aplastic anemia varies. Some chromosomal abnormali- 
ties may be only transient. Patients with trisomy 8 are 
often dependent on a long-term course of cyclosporine 
to maintain normal blood cell counts. Their prognosis is 
relatively good. Monosomy 7, in contrast, is almost al- 
ways a harbinger of refractory pancytopenia and carries a 
high likelihood of leukemic transformation. 

Chromosomal abnormalities can develop years after 
blood cell counts have improved with immunosuppres- 
sive therapy, even though results of intervening multiple 
cytogenetic studies were normal. This pattern suggests 
genomic instability. A relationship between chronic in- 
flammation and malignancy has been a subject of spec- 
ulation and study for many decades. Analogous clinical 
relationships exist between chronic hepatitis and hepa- 
tocellular carcinoma, ulcerative colitis and colon cancer, 
and chronic GVHD and various malignant tumors. In 
aplastic anemia, abnormal clones may be selected for 
expansion under conditions of hematopoietic stress (for 
example, sustained high hematopoietic growth-factor 
concentrations). Alternatively, a chronic inflammatory 
environment may itself be mutagenic as a result of in- 
creased concentrations of reactive oxygen species or cell 
damage short of complete apoptosis. 


ACQUIRED APLASTIC ANEMIA AS A HEMATOLOGIC 
DISEASE AND AS AN IMMUNE-MEDIATED SYNDROME 

In the 20th century, our understanding of the origin 
of aplastic anemia and the definitive and supportive 
treatment of patients improved enormously. Unfortu- 
nately, stem-cell destruction may be very advanced by 
the time the patient presents with pancytopenia. Resto- 
ration of hematopoiesis by stem-cell transplantation or 
suppression of the pathologic immune response to allow 
the patient’s own marrow to recover are both effective. 
Improvements in methods for monitoring hematopoie- 
sis and immune system activity and especially in the use 
of immunomodulatory drugs should be of clinical ben- 
efit. Major research questions remain concerning the na- 
ture of inciting antigens and the determinant of the 
aberrant immune response, as well as the fundamental 
pathophysiologic relationships among aplasia, dysplasia, 
and PNH. 
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Acquired aplastic anemia is usually immune medi- 
ated. It shares clinical and epidemiologic features and 
‘pathophysiologic mechanisms with other human auto- 
immune diseases in which restricted numbers of T-cell 
clones effect severe, tissue-specific destruction. Auto- 
immune diseases occur in young persons, often with 
only a modest familial disposition, if any. Geographic 
variation may be observed, and precipitating events (for 
example, viral infection) have been suggested because of 
the peculiar epidemiologic features of autoimmune dis- 
eases. Studies in humans and animal models have sug- 
gested that limited numbers of antigens may drive this 
highly efficient and selective destructive process. The 
affected target cells have determined not only the clini- 
cal presentation but also the prognosis for recovery or 
irreparable loss of organ function and relapse. Histori- 
cally, emphasis on end-organ damage has meant that 
different subspecialists have confronted each of these 
diseases. Improvement in our understanding and espe- 
cially in our ability to measure the underlying immune 
pathophysiologic mechanisms—combined with the de- 
velopment of new immunosuppressive and immuno- 
modulatory drugs—suggests that the common immuno- 
logic pathways of organ destruction can be addressed 
across subspecialty boundaries. 
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Chambers 


Last night -ohn Comet received first warning, 
Pain the fleshing sign of tissue damage, 
And called his doctor in the early moming. 


“Each part,” sald my teacher once in college, 
"Of the anatomy Is a plece of your car. 
Palin's the red oil light.” Last spring | merely tumed 


My ankle and this auto-portrait only went so far. 
Not so much like the Audi's blinking, | learned, 
This warniag was a scream, slip of the steak knife, 


Wrench of the steering wheel, airplane's lurch, 
Momentary reminder of this polsed Ite. 
But this story, you see, Is my father's, 


Wandering through empty rooms, looking for 
The moming papers. This angina, he seemed to tell us, 
Was no flapping fanbelt or fuel leak. At his heart's core 


Was pressure and dis-ease, a push from this 
Narrow alry beam into the realm of stones, 
Clammy, c:ose, then the fated shove. 


And as for the language of this lesson, 

We must Insist on, not piston engines 
Falling, but four tortured chambers echoing 
In the hollowed, fabled resting place of love. 


J. Michael Kilby, MD 


Birmingham, AL 35294 
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at Birmingham, 908 20th Street South, Birmingham, AL 35294. 
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EDITORIAL B 


Avoiding Nocturnal Hypoglycemia: Consideration of an Extra Injection 


at Bedtime 
hile sleeping, how do you replace insulin, a life- 


sustaining hormone with a narrow therapeutic 
range whose requirements change throughout the night? 
This challenge has faced patients with type 1 diabetes 
mellitus and their physicians since the first use of puri- 
fied insulin for subcutaneous injection in 1922. The 
Diabetes Control and Complications Trial (1) demon- 
strated the magnitude of this challenge, showing that 
intensive insulin therapy not only delays microvascular 
complications but also increases the risk for hypoglyce- 
mia by roughly threefold, with more than half of the 
episodes occurring during sleep (2). 

It has long been assumed that the risk for nocturnal 
hypoglycemia is lower when long-acting insulin is given 
at bedtime (split-dose regimen) rather than at the 
evening meal (mixed-dose regimen) (3). The risk is pre- 
sumed lower with bedtime insulin because, in theory, 
when the long-acting insulin is given at dinnertime, it 
will peak earlier in the night, closer to the nadir of in- 
sulin needs (3). Thus, it is of interest that the Diabetes 
Control and Complications Trial found increased noc- 
turnal hypoglycemia risk in its intensive treatment 
group, which was receiving a split-dose regimen, com- 
pared with the control group, which was receiving a 
mixed-dose regimen. The increased risk for nocturnal 
hypoglycemia in the intensive treatment group was nat- 
urally ascribed to the intensive glycemic goals rather 
than to the split-dose regimen of the intervention group; 
however, this conclusion lacked proof. 

In this issue, Fanelli and colleagues (4) report on 
their study, which tested this assumption directly by 
comparing a split-dose regimen with a mixed-dose regi- 
men; both groups had intensive glucose targets. This 
prospective, open-label study was small, following 22 
adults with type 1 diabetes mellitus randomly assigned 
to the two 4-month crossover treatment groups. Blood 
glucose levels were measured daily before each injection 
and at bedtime and every other night at 3:00 a.m. The 
investigators found more than a 60% decline (P= 


. 0.002) in the frequency of nocturnal hypoglycemia dur- 


ing split dosing compared with during mixed dosing. 
A 60% reduction in the vexing entity of nocturnal 
hypoglycemia is welcome. At its frightening extreme, 


Wwww.aonals.org 


nocturnal hypoglycemia may precipitate an unexpected 
nighttime seizure or coma. However, even in its more 
common, asymptomatic form, which goes unnoticed, 
the consequences are not trivial and can include hypo- 
glycemia unawareness (5) and worsening of daytime 
metabolic control (6, 7). Several of these issues were 
examined by Fanelli and colleagues (4), who observed 
improvements during the split-dose phase, as expected. 
Fasting blood glucose values and overall glycemic con- 
trol improved during split-dose treatment. At the end of 
each treatment phase, the investigators assessed re- 
sponses to insulin-induced hypoglycemia. The threshold 
and amplitude of autonomic responses were improved 
in the split-dose phase. This may translate to a degree of 
protection against severe hypoglycemia. 

The authors conclude that “whenever possible, pa- 
tients with type 1 diabetes should be given the split 
insulin regimen in the evening” (4). This statement is 
overly strong, especially considering the very limited 
sample studied. The study participants had a narrow age 
range (mean [+SD], 29 + 3 years). Known risk factors 
for nocturnal hypoglycemia include a history of severe 
hypoglycemia, lower hemoglobin A,, value, age younger 
than 5 years, and long duration of diabetes (8—10). Un- 
fortunately, this study excluded patient groups at high- 
est risk for hypoglycemia. Specifically, patients with a 
history of severe hypoglycemia were excluded, and pa- 
tients outside of young adulthood were not included to 
any appreciable degree. These groups are most in need 
of evidence to clarify whether split dosing could reduce 
their high risk for nocturnal hypoglycemia. 

A minor detractor of these data is that the study 
cohort was already receiving intensive, split-dose insulin 
regimens before the study. Thus, presumably, insulin 
doses were already optimized for glycemic control and 
avoidance of nocturnal hypoglycemia for split dosing. In 
contrast, the mixed-insulin doses had to be determined 
de novo during the study. To lessen this confounder, the 
authors studied only the last month of each 4-month 
phase. Because the study could not be blinded, bias in 
the adjustment of insulin doses remains a possibility. 
However, the data on insulin levels and nocturnal gly- 
cemia patterns allay these fears because both treatment 


2 April 2002| Annals of Internal Medicine 





Volume 136 * Number 7|547 





EDITORIAL | Avoiding Nocturnal Hypoglycemia 


arms appear reasonably optimized for safety and morn- 
ing glycemic control. 

Other strategies to reduce the incidence of noctur- 
nal hypoglycemia do exist, The incidence of nocturnal 
hypoglycemia is decreased by 70% when insulin lispro is 
used instead of regular insulin in the setting of intensive 
insulin therapy (11). Moreover, although continuous 
subcutaneous insulin therapy can reduce the occurrence 
of hypoglycemia (12) in general and can improve hypo- 
glycemic awareness (13), data on the reduction of noc- 
turnal hypoglycemia are lacking. 

There is hope that glargine, a recently introdiced 
long-acting insulin analogue that provides nearly peak- 
less serum insulin levels over many hours, may reduce 
the risk for nocturnal hypoglycemia. Several clinical tri- 
als comparing glargine with neutral protamine Hage- 
dorn (NPH) insulin, all in the setting of intensive gly- 
cemic goals for type 1 diabetes mellitus, have shown 
variable results. One 4-week study (14) found a small 
increase in the prevalence of nocturnal hypoglycemia 
with glargine; meanwhile, another 4-week study (15) 
found a decrease when only the final week was consid- 
ered. A 16-week study (16) found no difference in noc- 
turnal hypoglycemia rates between glargine and NPH 
insulin, although the rate of nocturnal hypoglycemia 
was higher with glargine during a 4-week titration pe- 
riod. Finally, a 28-week study (17) found a 36% reduc- 
tion in rates of nocturnal hypoglycemia with use of 
glargine. Most of these studies found lower fasting blood 
glucose levels in the glargine groups (14-17), and all 
found slightly lower or similar hemoglobin A,, levels. 
Taken together, these studies appear to show that 
glargine, when administered at bedtime, may reduce the 
risk for nocturnal hypoglycemia without a decrement in 
glycemic control; however, the risk for nocturnal hypo- 
glycemia may initially increase during the first weeks of 
treatment. 

Young children with diabetes are at high risk for 
nocturnal hypoglycemia, with single-night prevalence 
rates of 18% to 47% (7-9). This is especially concerning 
given that recurrent hypoglycemia in this age group has 
been associated with developmental and cognitive im- 
pairment (18, 19). However, because intensive insulin 
therapy remains unstudied and controversial in this age 
group, many young children with diabetes receive 
mixed-insulin regimens. Would it be safer in this group, 
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even in the context of nonintensive glucose goals, to use 
a split-insulin regimen? This question remains untested. 

Although the reduction in the rate of nocturnal hy- 
poglycemia with administration of bedtime versus pre- 
dinner NPH insulin is important, Fanelli and colleagues 
describe patients who had successfully achieved target 
hemoglobin A, values of 6.7% even before randomiza- 
tion. This alone is remarkable. The intensively treated 
group in the Diabetes Control and Complications Trial 
had achieved a mean value of only 7.2%. So, what is 
particularly different about Fanelli and colleagues’ pa- 
tients or about the approach to treatment that provided 
for such successful glycemic outcomes? Although multi- 
ple daily injections with evening split-insulin adminis- 
tration are fairly standard in the pediatric population, 
we have a long way to go to achieve these goals safely, 
effectively, and consistently (20). 

The choice of an insulin regimen for a person with 
diabetes mellitus is an individual process that balances 
factors such as the desired level of control, hypoglycemic 
awareness, daily routines, meal habits, and scheduled 
daily health tasks. A fundamental tenet of medicine is 
that medication regimens requiring fewer daily admin- 
istrations are superior to those requiring more adminis- 
trations, given equal efficacy. An additional injection per 
day is not a trivial one. We in the medical community 
must continue to search for the safest possible means of 
achieving optimal glycemic control in our patients so as 
to derive the lowest possible risk for long-term compli- 
cations. Evidence now suggests that for a selected group 
of persons with type | diabetes mellitus, an extra shot at 
bedtime should be considered, although newer insulin 
analogues may yield additional approaches and benefits 
in the near future. 


Andrew W. Norris, MD, PhD 
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C-Reactive Protein Risk Prediction: Low Specificity, High Sensitivity 


onvincing evidence indicates that both local inflam- 

mation in the arterial wall and systemic signs of 
inflammation are important in atherogenesis and in 
complications of atherosclerotic disease. Consistent re- 
sults from more than 15 well-conducted prospective 
studies in initially healthy persons (1) have shown a 
strong and independent association between the circu- 
lating concentration of C-reactive protein (CRP)—the 
classic acute-phase reactant, measured by high-sensitiv- 
ity assays—and cardiovascular end points, including 
acute myocardial infarction, stroke, and progression of 
peripheral arterial occlusive disease. This strong associa- 
tion is seen for both primary and secondary prevention 
(patients with manifest atherosclerotic disease). In- 
creased CRP levels predict recurrent instability in pa- 
tients admitted with an acute coronary syndrome; in 
patients undergoing invasive procedures, such as percu- 
taneous transluminal coronary angioplasty, stenting, or 
bypass grafting; and in other high-risk groups, such as 
patients with renal insufficiency and those who have had 
transplantation. Thus, CRP is itself an important gen- 
eral marker of increased risk for cardiovascular events, 
including death, and has also been shown to add to risk 
prediction based on conventional risk factors (2). The 
latter observation is of considerable importance because 
about half of all new cardiovascular events occur in per- 
sons without classic risk factors. 

However, it is critically important to recognize that 
CRP production—and systemic markers of inflamma- 
tion and the acute-phase response, in general—is an en- 
tirely nonspecific reflection of a broad range of diverse 
pathologic processes (3, 4). This is in the sharpest pos- 
sible contrast to the exquisite specificity of, for example, 
measurements of troponins as markers of myocardial 
damage in acute coronary syndromes. Increased values 
of CRP and other acute-phase reactants may reflect tis- 
sue damage and inflammation not only in the arteries 
but anywhere in the body; these elevated levels may be 
induced by metabolic, infective, immunologic, or other 
processes. Indeed, the triggers for the increased CRP 
production that predicts atherothrombotic events have 
not yet been identified. An intriguing possibility is that 
a significant component may not be abnormal inflam- 
mation or tissue damage at all, whether in the arteries or 
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elsewhere, but hereditary or acquired hyperactivity or 
responsiveness of the cytokine cascade responsible for 
the acute-phase response (5, 6). 

In this issue, Rifai and colleagues (7) present results 
from the Women’s Health Study in which they compare 
the predictive value of CRP level for cancer and cardio- 
vascular disease. Using a nested case—control design, the 
authors identified 643 women who developed cancer of 
various origins (58% breast and ovarian) or cardiovascu- 
lar events and 643 women matched for age and smoking 
status who remained free of disease during 58-month 
follow-up. Baseline characteristics between patients de- 
veloping cancer and the corresponding controls were 
similar, whereas women who developed a cardiovascular 
end point more frequently presented with risk factors 
and also had increased CRP levels. The main results 
showed a clear increase in incident cardiovascular events 
across increasing quartiles of CRP levels: The adjusted 
relative risk was 5.6 if the top quartile was compared 
with the bottom quartile; however, the 95% CI was 
somewhat large (2.3 to 13.2). In contrast, no such asso- 
ciation was seen with incident cancer (relative risk in the 
top quartile vs. the bottom quartile, 1.2 [CI, 0.9 to 
1.6]). The authors conclude that CRP level appeared to 
independently predict cardiovascular disease but not 
cancer in their study sample of middle-aged low-risk 
women. 

Rifai and colleagues’ conclusion clearly seems justi- 
fied on the basis of the data presented. However, the 
authors go one step further by asking in the title of their 
paper whether CRP may be specific for vascular disease 
in women. The short answer here is no, because the 
acute-phase response is essentially and inescapably a 
nonspecific response. C-reactive protein values can be 
interpreted only when there is full knowledge of the 
clinical state of the patient, as ascertained by a thorough 
physical examination and review of pertinent laboratory 
values. Any attempt to consider CRP level as specifically 
reflecting a particular abnormality would abolish the 
clinical value of this extremely informative, albeit non- 
specific, analyte. 

Although no previous study has analyzed the rela- 
tionship between CRP level and incident cancer, several 
studies have examined the association between CRP 
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level and all-cause mortality in middle-aged men (8) and 
women (9) and elderly patients of both sexes (10). In all 
these patient groups, baseline CRP level was positively 
and significantly related to total mortality, and the rela- 
tive risks were similar for cardiovascular and noncardio- 
vascular death. The one exception was the study by 
Mendall and colleagues (8), in which the association 
with total mortality remained significant only after mul- 
tiple adjustments. In addition, several other-markers of 
the acute-phase response—including leukocyte count 
(11, 12), interleukin-6 level (10, 13), plasma viscosity 
(14), fibrinogen level (15, 16), and albumin level (17)— 
have also been prospectively related to total mortality in 
large cohorts. In almost all the studies examining this 
relationship, the results were similar for cardiovascular 
and noncardiovascular deaths. 

In this context, a recent large prospective study is of 
particular interest. In 3571 Japanese-American men 71 
to 93 years of age participating in the Honolulu Heart 
Program (16), fibrinogen levels at baseline were associ- 
ated with cause-specific mortality during 4.4 years of 
follow-up. In this sample, 728 participants died; cardio- 
vascular disease caused 37% of these deaths, and cancer 
caused 27%. The relative risk for cause-specific mortal- 
ity associated with a 1—standard deviation increase in 
fibrinogen level was 1.18 for cardiovascular deaths, 1.32 
for cancer deaths, and 1.32 for other deaths. The con- 
sistent results of these studies relating markers of the 
acute phase to total mortality clearly underline the non- 
specific nature of the acute-phase reaction in general, 
and CRP in particular, in the prediction of disease. This 
is further supported by two recent intriguing studies 
relating baseline CRP levels to incident type 2 diabetes 
mellitus (18, 19). 

So, in light of these recent findings, how do we then 
interpret Rifai and colleagues’ resulcs? First, this data set 
provides valuable confirmation of earlier results from the 
Women’s Health Study. Second, their results suggest 
that risk prediction for cardiovascular diseases in women 
may be less confounded by other conditions, such as 
malignancies, especially in middle-aged persons. How- 
ever, although chronic inflammation may predispose pa- 
tients to malignancy, this was not notably the case for 
the common types of cancer in women that were pre- 
dominant among the participants in this sample. More- 
over, although CRP levels at clinical presentation with 
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several different tumors have been reported to predict 
clinical outcome, there is no previous evidence that an 
acute-phase response long precedes clinical presentation; 
however, the present study, by using high-sensitivity 
CRP measurements, confirms this. 

In conclusion, the acute-phase response is an en- 
tirely nonspecific response to most forms of tissue dam- 
age, inflammation, and infection. The very modest 
acute-phase response detected most effectively by high- 
sensitivity CRP assay, as performed in Rifai and col- 
leagues’ study, may reflect abnormalities that lead to 
atherothrombotic events or may reflect metabolic factors 
related to increased cardiovascular risk. Regardless of the 
underlying mechanisms, the empirical measurement of 
CRP is a powerful predictor of cardiovascular risk, as 
Rifai and colleagues elegantly reconfirm here. Further- 
more, persistently increased CRP production is a sensi- 
tive and valuable nonspecific indicator of an ongoing 
disease process in the body that deserves serious and 
careful medical attention. 


Wolfgang Koenig, MD 
University of Ulm Medical Center 
D-89081 Ulm, Germany 


Mark B. Pepys, MD, PhD 
Royal Free and University College Medical School 
London NW3 2PF, United Kingdom 


Disclosures: Dr. Koenig has received fees for speaking about CRP from 
Dade—Bebring and Instrumentation Laboratory and has been reimbursed 
for lectures on inflammation and cardiovascular disease by Bristol-Myers 
Squibb, Merck Sharp and Dohme, and Sankyo. Dr. Pepys has received 
fees for speaking and consulting abour CRP from Abbott Laboratories, 
Dade—Behring, and Roche Diagnostics. 


Requests for Single Reprints: Wolfgang Koenig, MD, Department of 
Internal Medicine II—Cardiology, University of Ulm Medical Center, 
Robert-Koch Strasse 8, D-89081 Ulm. Germany; e-mail, wolfgang 
-koenig@medizin.uni-ulm.de. 


Current Author Addresses: Dr. Koenig: Department of Internal Med- 
icine II—Cardiology, University of Ulm Medical Center, Robert-Koch 
Strasse 8, D-89081 Ulm, Germany. i 

Dr. Pepys: Centre for Amyloidosis and Acute Phase Proteins, Depart- 
ment of Medicine, Royal Free and University College Medical School! 
Rowland Hill Street, London NW3 2PF, United Kingdom. i 


Ann Intern Med. 2002;136:550-552. 


2 April 2002| Annals of Internal Medicine 





Volume 136 * Number 7|\551 





EDITORI AL | C-Reactive Protein Risk Prediction 


References 

1. Danesh J, Whincup P, Walker M, Lennon L, Thomson A, Appleby P, et al. 
Low grade inflammation and coronary heart disease: prospective study and up- 
dated meta-analyses. BMJ. 2000;321:199-204, [PMID: 10903648] 

2. Ridker PM, Glynn RJ, Hennekens CH. C-reactive protein adds to the pre- 
dictive value of total and HDL cholesterol in determining tisk of first myccardial 
infarction. Circulation. 1998;97:2007-11, [PMID: 9610529] 

3. Pepys MB. C-reactive protein fifty years on. Lancet. 1981;1:653-7. [PMID: 
6110874) 

4. Pepys MB. The acute phase response and C-reactive protein. In: Weatherall 
DJ, Ledingham JGG, Warrell DA, eds. Oxford Textbook of Medicine. 3rd ed. 
Oxford: Oxford Univ Pr; 1996:1527-33. 

5. Chambers JC, Eda S, Bassett P, Karim Y, Thompson SG, Gallimore JR, et 
al, C-reactive protein, insulin resistance, central obesity, and coronary heart dis- 
ease risk in Indian Asians from the United Kingdom compared with European 
whites. Circulation. 2001;104:145-50. [PMID: 11447077} 

6. Fröhlich M, Imhof A, Berg G, Hutchinson WL, Pepys MB, Boeing H, et al. 
Association between C-reactive protein and features of the metabolic syndrome: a 
population-based study. Diabetes Care. 2000;23: 1835-9. [PMID: 11128362] 

7. Rifai N, Buring JE, Lee IM, Manson JE, Ridker PM. Is C-reactive protein 
specific for vascular disease in women? Ann Intern Med. 2002:136:529- 
33. 

8. Mendall MA, Strachan DP, Butland BK, Ballam L, Morris J, Sweetnam 
PM, et al. C-reactive protein: relation to total mortality, cardiovascular mortality 
and cardiovascular risk factors in men. Eur Heart J. 2000;21:1584-90. [PMID: 
10988010] 

9. Jager A, van Hinsbergh VW, Kostense PJ, Emeis JJ, Yudkin JS, Nijpe's G, et 
al. von Willebrand factor, C-reactive protein, and 5-year mortality in diabetic and 
nondiabetic subjects; the Hoorn Study. Arterioscler Thromb Vasc Biol. 1999;19: 
3071-8. [PMID: 10591689} 

10. Harris TB, Ferrucci L, Tracy RP, Corti MC, Wacholder S, Ettinger WH 
Jr, et al. Associations of elevated interleukin-G and C-reactive protein levels with 
mortality in the elderly. Am J Med. 1999;106:506-12. [PMID: 10335721] 


552 2 April 2002 


Annals of Internal Medicine| Volume 136 * Number 7 





11. Grimm RH Jr, Neaton JD, Ludwig W. Prognostic importance of the white 
blood cell count for coronary, cancer, and all-cause mortality. JAMA. 1985;254: 
1932-7, [PMID: 4046122} 

12. Weijenberg MP, Feskens EJ, Kromhout D. White blood cell count and the 
risk of coronary heart disease and all-cause mortality in elderly men. Arterioscler 
Thromb Vasc Biol. 1996;16:499-503. [PMID: 8624770] 

13. Volpato S, Guralnik JM, Ferrucci L, Balfour J, Chaves P, Fried LP, et al. 
Cardiovascular disease, interleukin-6, and risk of mortality in older women: the 
women’s health and aging study. Circulation. 2001;103:947-53. [PMID: 
11181468} 

14. Koenig W, Sund M, Lowel H, Döring A, Ernst E. Association between 
plasma viscosity and all-cause mortality: results from the MONICA-Augsburg 
Cohort Study 1984-1992. Br ] Haematol. 2000;109:453-8. [PMID: 10848841} 
15. Woodward M, Lowe GD, Rumley A, Tunstall-Pedoe H. Fibrinogen as a 
risk factor for coronary heart disease and mortality in middle-aged men and 
women. The Scottish Heart Health Study. Eur Heart J. 1998;19:55-62. [PMID: 
9503176) 

16. Yano K, Grove JS, Chen R, Rodriguez BL, Curb JD, Tracy RP. Plasma 
fibrinogen as a predictor of toral and cause-specific mortality in elderly Japanese- 
American men, Arterioscler Thromb Vasc Biol. 2001;21:1065-70. (PMID: 
11397721] 

17. Phillips A, Shaper AG, Whincup PH. Association between serum albumin 
and mortality from cardiovascular disease, cancer, and other causes. Lancet. 1989; 
2:1434-6. [PMID: 2574367] 

18. Pradhan AD, Manson JE, Rifai N, Buring JE, Ridker PM. C-reactive 
protein, interleukin 6, and risk of developing type 2 diabetes mellitus. JAMA. 
2001;:286:327-34. [PMID: 11466099} 

19. Barzilay Jl, Abraham L, Heckbert SR, Cushman M, Kuller LH, Resnick 
HE, et al. The relation of markers of inflammation to the development of glucose 
disorders in the elderly: the Cardiovascular Health Study. Diabetes. 2001;50: 
2384-9. [PMID: 11574423] 


2002 American College of Physicians~American Society of Internal 
Medicine 


wew.annals.org 


EDITORIAL 


Welcome, PIER, A New Physicians’ Information and Education 


Resource 


After more than 6 years of developmental effort and exten- 
sive user testing during the past i2 months, the American 
College of Physicians-American Society of Internal Medi- 
cine will unveil a preview version of PIER (Physicians’ 
Information and Education Resource) at the 2002 Annual 
Session in Philadelphia. PIER is a central element in the 
College’s ongoing efforts to provide high-quality educational 
and information tools for its members while embracing the 
new opportunities afforded by electronic media and the In- 
ternet. 

PIER is an ambitious undertaking, similar in scope and 
importance to other respected College programs, such as its 
Medical Knowledge Self-Assessment Program (MKSAP) and 
its publication of evidence-based clinical practice guidelines 
through the Clinical Efficacy Assesment Program (CEAP). 
Under the editorial direction of Dr. David Goldmann, PIER 
has now produced about 130 peer-reviewed modules, each 
written by an authority and peer-reviewed by other experts. 
Each module addresses a common problem in internal medi- 
cine; many more are under development and will be added in 
the months ahead. The College wiil be evaluating PIER fur- 
ther in the coming months, and we encourage College members 
to explore PIERS; capabilities by logging on to the College's 
Web site afier the release of the preview version in April (hep: 
pier.acponline.org). Your comments and suggestions will be ex- 
tremely valuable to the developers as PIER continues to evolve. 
Eventually, the College will release PIER in a version for 
handheld computers and will work with vendors of electronic 
medical records and order-entry systems to integrate PIER into 
their products. 


Edward H. Shortliffe, MD, PhD 

Chair, PIER Steering Committee 

Regent, American College of Physiciaas-American Society of 
Interrial Medicine 


urrently, physicians do not pursue answers to most 

clinical questions even though we are surrounded by 
information (1). Although we highly value scientific ad- 
vances and original research, we find that locating pertinent 
original research is difficult and time-consuming (2). We 
like reviews that synthesize large amounts of information 
(3), but we realize that many higher-quality systematic re- 
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views address very focused clinical questions rather than a 
broad base of issues inherent to the management of com- 
plex patients. As a result, many of us look to textbooks 
because they are easy to use, give many answers quickly, 
and synthesize large amounts of different types of informa- 
tion (1, 3, 4). Unfortunarely, craditional textbooks do not 
always reflect current state-of-ihe-art knowledge or exten- 
sively reference supporting evidence (5-7). 

PIER (Physicians’ Information and Education Re- 
source), a new American College of Physicians-American 
Society of Internal Medicine information product, is now 
available to College members at http://pier.acponline.org/. 
PIER represents a new direction in medical publishing be- 
cause it helps clinicians address complex, multifaceted 
questions in an informed manner. It is a Web-based infor- 
mation-support tool specifically designed to deliver rapidly 
accessible, comprehensive, up-to-date, and evidence-based 
guidance to clinicians. Written by experts and peer- 
reviewed, PIER presents information in a standard struc- 
ture that mirrors questions and decisions that physicians 
routinely address when caring for patients. 

We think of PIER as one of a new peerless breed of 
information resources that surpasses most current text- 
books. Examples of this new breed include Chnical Evi- 
dence (www.evidence.org), Scientific American Medicine 
(www.samed.com), and UpToDate (www.uptodate.com). 
These resources blend the flexibility of electronic media 
with some of the rigor of systematic reviews and the read- 
ability of textbooks. What distinguishes this new breed of 
information resources from traditional sources of knowl- 
edge? First, they provide content in a layered manner that 
accommodates different types of use, such as quickly hon- 
ing in on relevant management advice, browsing! or de- 
tailed reviewing. Second, some, including PIER, provide 
links and immediate access to a wide variety of resources, 
including the full text of original articles and important 
source documents, patient information material, and drug 
compendiums. Third, they are easy to use and have trans- 
parent “dummy-proof” mechanisms for locating material. 
Fourth, they are regularly updated with new evidence 
found by systematic surveys of the published literature. 
Fifth, the more rigorous examples, including PIER, use 
explicit methods to synthesize multiple bits of important 


2. April 2002| Annals of Internal Medicine| Volume 136 « Number 7) 553 





EDITORIAL | Welcome, PIER 


information into palatable bites, separate the wheat ‘rom 
the chaff, and inform users about the quality of underlying 
evidence. 

How does PIER differ from existing electronic in- 
formation resources? PIER has unique comprehensive 
evidence-based content, and PIER delivers this content 
innovatively. Content is organized around five modules: 
Diseases; Screening and Prevention; Complementary 
and Alternative Medicine; Ethical and Legal Issues; and 
Procedures. The disease modules are modeled on the 
ways that seasoned clinicians think through cases. For 
example, sections address multiple aspects of medical 
care, including diagnosis, consultation, hospitalization, 
drug and nondrug therapy, patient education, and fol- 
low-up care. Each section has a few up-front, succinct 
evidence-based guidance statements for clinicians who 
are in a hurry. Clicking on a guidance statement brings 
up a specific recommendation and its supporting ratio- 
nale, evidence, and comments. Recommendation state- 
ments have letter grades that alert physicians to the 
strength of supporting evidence, which may be drawn 
from multiple levels, such as randomized trials, observa- 
tional studies, or expert opinion. Most important, PIER 
is easy to navigate. The individual clinician can move 
quickly through PIER—from general management prin- 
ciples to specific recommendations to supporting evidence 
to source bibliographic material to related drug reference 
material and to a host of other linked material—and 
can tailor his or her use of PIER to meet varied and 
particular needs. 

Improvements in access to and dissemination of 
medical knowledge afforded by electronic products, 
such as PIER, are a needed and welcome addition for 
medical practice. Even better is yet to come. Editors and 
authors of these products will refine their skills in man- 
aging tradeoffs between more frequent updating, 
broader topical coverage, and more rigorous reviewing 
methods. They will “grow” their products by continu- 
ally adding more chapters and new content. Researchers 
will learn more effective ways of synthesizing and struc- 
turing information so that it meets clinicians’ needs and 
allows for varied learning styles. A single format, such as 
the long, unstructured chapters of current print text- 
books, will be a thing of the past. We will have to adapt 
to new formats containing rich mixtures of print, audio, 
and visual material. Technological advances with hand- 
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held devices will allow better delivery of content. Com- 
mon computer language protocols will allow us to inte- 
grate electronic information sources such as PIER with 
electronic medical records and expert diagnostic sys- 
tems. These integrated systems will make it easier for 
physicians to make the link between a patient’s medical 
problem and the pertinent medical knowledge. Ulti- 
mately, we will see more ideal clinical information sys- 
tems, similar to those advocated by Haynes, whereby 
clinicians and patients always have the benefit of current 
best evidence (8). 

Welcome, PIER, and thank you for taking us one 
more step toward this bright vision of the future. 


Robert G. Badgett, MD 


Associate Editor 


Cynthia D. Mulrow, MD, MSc 
Deputy Editor 


Current Author Addresses: Drs. Badgett and Mulrow: American Col- 
lege of Physicians—American Society of Internal Medicine, 190 N. Inde- 
pendence Mall West, Philadelphia, PA 19106. 
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Helicobacter pylori Eradication Therapy for Nonulcer 
Dyspepsia 


TO THE EDITOR: We were interested to read the systematic review 
by Laine and colleagues (1) suggesting that Helicobacter pylori erad- 
ication therapy was not effective in nonulcer dyspepsia. We previ- 
ously published a systematic review within the Cochrane Collabora- 
tion that reached a different conclusion (2), namely, that H. pylori 
eradication was associated with an increase in cure of symptoms in 
nonulcer dyspepsia. The effect size we observed was modest (reduc- 
tion in dyspepsia rate, 9% [95% CI, 5% to 14%]) but statistically 
significant (P < 0.001), and an economic analysis suggested that H. 
pylori eradication may be cost-effective in patients with nonulcer 
dyspepsia (3). This conclusion was maintained in all sensitivity anal- 
yses and did not depend on the results of any one trial. 

We believe that our results differed from those of Laine and 
colleagues mainly because our review currently includes studies pub- 
lished up to May 2000 and Laine and colleagues curtailed their 
search in December 1999. Therefore, we included nine trials evalu- 
ating 2541 patients while Laine and colleagues included only seven 
trials and 1544 patients. In our analysis, we included abstracts only 
when authors provided further information, and we actually revised 
the results of one abstract (4). We summarized results by using risk 
ratios for continuing dyspepsia, while Laine and colleagues used odds 
ratios for cure (5). If Laine and colleagues had applied our methods, 
they would have found their results to be statistically significant. 

Laine and colleagues reached their particular conclusion mainly 
because they had not included the most recent trials in their system- 
atic review. The advantage of Cochrane systematic reviews is that 
they are continually updated, and time between submission and pub- 
lication is short. This is particularly important in areas that are rap- 
idly evolving, such as H. pylori eradicaticn in nonulcer dyspepsia. 
There is now substantial evidence thar H. pylori eradication has a 
beneficial effect on patients with this disorder. 


Paul Moayyedi 
General Infirmary at Leeds 
Leeds LS1 3EX, United Kingdom 


Jonathan Deeks 
Institute of Health Sciences 
Oxford OX3 7LF, United Kingdom 


David Forman 
University of Leeds 
Leeds LS2 9LN, United Kingdom 
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TO THE EDITOR: I am troubled by Laine and colleagues’ conclusion 
that there is little support for the use of H. pylori eradication therapy 
in patients with nonulcer dyspepsia (1). Since infected persons have 
a two- to sixfold increased risk for gastric cancer and certain types of 
lymphoma, isn’t it reasonable to therefore offer curative therapy? Do 
we really have longitudinal studies of sufficient duration to know the . 
actual long-term risks associated with continued H. pylori infection? 
In the same issue, the findings of Ohkusa and associates that ‘pre- 
cancerous gastric lesions improved after eradication of H. pylori (2) 
certainly support the premise of long-term benefit. 


Ward B. Buckingham, MD 
Coos Bay, OR 97420 
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TO THE EDITOR: Laine and colleagues (1) have done an admirable 
job in analyzing published randomized, controlled trials of treatment 
of H. pylori in patients with nonulcer dyspepsia. They conclude that 
there is little support for eradication of H. pylori in dyspeptic patients 
(1). The study by McColl and coworkers (2), however, which was 
part of their meta-analysis, favors H. pylori eradication therapy and 
appears to be well designed and well executed. Although there are 
some methodologic differences between this trial and the three other 
large studies reported by Laine and colleagues, they do not appear to 
be enough to explain the disparity in results. 

One other difference between the McColl study and the other 
studies is that metronidazole was included in the treatment regimen. 
Giardia lamblia infection is prevalent in Scottish children, can be 
chronic, may not produce diarrhea, and would respond to metroni- 
dazole. One study found that 16% of Scottish children screened by 
the relatively insensitive technique of direct stool examination were 
positive for Giardia cysts (3). Treatment of giardiasis may account 
for a portion of the benefit described by McColl and coworkers. 

Although the analysis by Laine and colleagues seems to lay the 
concept of H. pylori as the major cause of nonulcer dyspepsia to rest, 
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I would echo the need for continued elucidation of the causes cf this 
disorder and the need for better management options. 


John M. Bozdech, MD 
Quincy Medical Group 
Quincy, IL 62301 
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IN RESPONSE: Meta-analysis involves more than calculating a sum- 
mary estimate from an amalgamation of studies. The letter and 
meta-analysis of Drs. Moayyedi, Deeks, and Forman illustrate the 
need to assess other factors before drawing conclusions. The widely 
accepted definition of dyspepsia is upper abdominal pain or discom- 
fort, excluding predominant reflux symptoms. Although Mozyyedi 
and colleagues state that they excluded trials including participants 
with only reflux symptoms, the two positive trials in their meta- 
analysis included patients with reflux (1, 2). They report that a third 
trial was positive, but treatment success, the primary end point, did 
not improve with therapy (3). Analysis of studies in their review 
using the appropriate definition of dyspepsia shows no benefit (P = 
0.5), just as in our meta-analysis. 

Significant heterogeneity, as identified for our primary end 
point, suggests that studies may be too different to aggregate in a 
meta-analysis. Moayyedi and colleagues reported a P value of 0.53 
for heterogeneity. However, using data from their meta-analysis, we 
calculated a P value of 0.15, which approaches statistical significance 
(P < 0.1). They state that removal of any article leads to similar 
results, but removal of a study leads to significant heterogeneity. In 
addition, Moayyedi and colleagues stare that their conclusions were 
maintained in all sensitivity analyses, but they do not report eny of 
their predefined sensitivity analyses. The sensitivity analysis they in- 
cluded had significant heterogencity. 

Application of Moayyedi and colleagues’ methods to our meta- 
analysis (although not appropriate with heterogeneity) did nor pro- 
duce significance. Additional studies may alter results, but only one 
of their additional studies showed a significant benefit (8%. P = 
0.04) (1). Although this study is more than twice the size of any 
other trial, it was not peer-reviewed, used a nine-symptom scoring 
system that includes nondyspepsia symptoms, and has uncertain 
methods. The other additional studies had differences of —4% to 
2%, similar to those in recently published large studies showing no 
benefit (4). 

Ultimately, meta-analysis requires an appropriate examination 
of study design and patient population. Primary summary estimates 


656|2 April 2002 | Annals of Internal Medicine Volume 136 + Number 7 


from our meta-analysis and the meta-analysis by Moayyedi and col- 
leagues are similar. However, more careful evaluation of both meta- 
analyses shows no suggestion of benefit when appropriate definitions 
of dyspepsia are used or when dyspepsia scores are analyzed. Without 
critical analysis of studies, a larger meta-analysis does not produce a 
more credible meta-analysis. 

Dr. Buckingham suggests screening for H. pylori to prevent 
gastric cancer. An association of cancer with lifelong H. pylori infec- 
tion cannot be taken as evidence that eradication decreases cancer 
risk, and no randomized trial has demonstrated such a benefit. The 
lack of documented benefit and the high cost (estimated at $1 billion 
(5]) prevent our recommending widespread screening for H. pylori 
infection. 

Dr. Bozdech raises an intriguing idea, although we know of no 
documentation showing that giardiasis accounts for a substantial 
proportion of cases of nonulcer dyspepsia. 


Loren Laine, MD 
University of Southern California School of Medicine 
Los Angeles, CA 90033 


M. Brian Fennerty, MD 
Oregon Health Sciences University 
Portland, OR 97201 


Philip Schoenfeld, MD, MSEd 
University of Michigan School of Medicine 
Ann Arbor, MI 48105 
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Acute Exacerbations of Chronic Obstructive Pulmonary 
Disease 


TO THE EDITOR: I read the position paper on acute exacerbations of 
chronic obstructive pulmonary disease (COPD) with great interest 
(1, 2). The statement that mucolytic medications are not beneficial 
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needs further comment. The authors failed to mention a Cochrane 
review that primarily discussed the preventive effect of mucolytic 
agents on exacerbations but also showed that mucolytic therapy was 
associated with a significant reduction in days of disability (0.65 day 
per patient per month) and days of treatment with antibiotics (0.68 
day per patient per month) (3). Furthermore, the authors did not 
consider N-acetylcysteine, which is a thiol-containing substance that 
may act as an anti-inflammatory drug. In our systematic review of 
randomized, controlled trials of N-acetylcysteine (4), my collezgues 
and I used a validated score to evaluate the quality of each study 
before including it in our analysis (5). Eleven of 39 retrieved trials 
were included, 9 of which addressed prevention of exacerbation and 
5 of which addressed improvement of symptoms. With N-acetylcys- 
teine, 61.4% of patients reported improved symptoms compared 
with 34.6% of patients receiving placebo (relative benefit, 1.78 [95% 
CI, 1.54 to 2.05]) (4). On the basis of the published data, the 
position paper's recommendations regarding mucolytics do not re- 
flect the best available evidence. 


Claudia Stey, MD 
University Hospital Zurich 
8091 Zurich, Switzerland 
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TO THE EDITOR: We read with interest the position paper reposting 
an evidence-based approach to the management of acute exacerba- 
tions of COPD (1). However, we disagree with the approach and the 
conclusions reached about antibiotic therapy. The authors stated that 
the available data support the use of antibiotics over placebo for 
acute exacerbations of chronic bronchitis, particularly if those exac- 
erbations are severe. However, they also concluded that older, com- 
monly used antibiotics, which would de ineffective against increas- 
ingly resistant strains of Streptococcus pneumoniae, Haemophilus 
influenzae, and Moraxella catarrhalis, have not been proven to be any 
less effective than newer antibiotics and that newer antibiotics cannot 
be recommended in the absence of data from randomized trials. We 
believe that these statements do not adequately consider the available 
evidence supporting a role for newer, broad-spectrum agents in cer- 
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tain clinically complex patients who are especially likely to be in- 
fected with drug-resistant and other organisms not covered by nar- 
row-spectrum agents. After reviewing a number of studies, we have 
concluded that 1) clinical features (age, lung function, frequency of 
exacerbations and antibiotic use, presence of other illnesses, use of 
corticosteroids, and need for home oxygen) can be used to define 
patients who are particularly likely to harbor drug-resistant organ- 
isms (2, 3); 2) newer, broad-spectrum agents do have an outcome 
benefit (fewer hospitalizations and longer time between exacerba- 
tions) compared with older antimicrobials (4, 5); and 3) the “cost of 
failure” with older agents may be great in patients with severe un- 
derlying lung disease, resulting in hospitalization and even mechan- 
ical ventilation. We agree that randomized, controlled trials compar- 
ing older and newer antibiotics are required. However, we consider it 
shortsighted to suggest that older antimicrobials are adequate therapy 
for all patients with acute exacerbations of chronic bronchitis and to 
recommend limited use of the newer and more active antimicrobials, 


Michael S. Niederman, MD 
Winthrop University Hospital 
Mineola, NY 11501 


Sanjay Sethi, MD 
State University of New York at Buffalo 
Buffalo, NY 14215 


Fernando Martinez, MD 
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IN RESPONSE: Dr. Stey rightly underscores the evidence for the role 
of the mucolytic agent N-acetylcysteine in the outpatient manage- 
ment of stable COPD and in prevention of acute exacerbations of 
COPD. However, our review focused on the management of acute 
exacerbations in the emergency department and in the hospital set- 
ting. Preventive measures and management of stable COPD were 
excluded from the review because they did not pertain to our specific 
research question. Drs. Niederman, Sethi, and Martinez favor the 
use of newer, broad-spectrum agents in the management of severe 
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acute exacerbations of COPD. They base their recommendaticn on 
their view that such exacerbations are bacterial in origin (1), oa the 
increasing rates of antibiotic resistance, and on studies that were 
excluded from our review because of methodologic flaws 
(retrospective design and no stratification for disease severity [2]; 
open-label design and a control group that included the use of 
broad-spectrum antibiotics [3]). The reasoning behind our recom- 
mendation is as follows. First, it is not clear that all acute exacerba- 
tions of COPD have a bacterial cause (4). Second, antibiotic trials in 
acute exacerbations of COPD have shown no benefit or small benefit 
for severe exacerbations. These trials are often criticized because they 
are mostly from the 1960s and 1970s and used “old” narrow-spec- 
trum antibiotics. It is argued that with today’s rates of antibiotic 
resistance, particularly in Streptococcus pneumoniae and Haemophilus 
influenzae, these trials do not reflect the current practice environ- 
ment. However, although at the time of those trials the bacteria were 
generally sensitive to narrow-spectrum agents, only a small benefit 
was seen in patients with more severe exacerbations (5). We agree 
that patients with COPD are at higher risk for carrying resistant 
bacteria, depending on the frequency of hospitalizations and on dis- 
ease severity, but there is currently no evidence to support the use of 
broad-spectrum antibiotics over narrow-spectrum ones. Thus, as fre- 
quently happens, we have come to a different conclusion when in- 
terpreting the evidence. We maintain that the increase in antibiotic- 
resistant organisms emphasizes the need to restrict the use of 
antibiotics to agents with proven efficacy in cases where they will 
make a significant difference in outcome. We assert that there is 
currently insufficient evidence to justify the use of broad-spectrum 
agents in acute exacerbations of COPD. Our hope is that these 
guidelines will decrease the unnecessary use of broad-spectrum anti- 
biotics and stimulate further research comparing older and newer 
agents. 


Vincenza Snow, MD 
American College of Physicians~American Society of Internal Medicine 
Philadelphia, PA 19106 
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Laser Removal of Radiation Tattoos 


TO THE EDITOR: We have noticed, with some bafflement, a reluc- 
tance among oncologists to refer patients for removal of positional 
tattoos placed to facilitate radiation therapy. Perhaps oncologists 
view this as a trivial concern compared with the cancer treatment 
itself, or perhaps they believe that the tattoos do not bother patients. 

In our experience, positional tattoos, especially those in cosmet- 
ically sensitive locations such as the presternal area and the breast, 
may contribute substantially to the dehumanization of patients grap- 
pling with a malignancy. When there is a hiatus in treatment or a 
prolonged remission, removal of the tattoos can be a liberating, 
hopeful experience. Patients understand that the tattoos are not dan- 
gerous, but they nonetheless appreciate the small kindness of physi- 
cians who offer to treat them (1, 2). Erasure of the visible stigmata of 
the cancer can be a milestone in the process of emotional recovery. 

Highly effective means are now available for the removal of 
tattoos (3-5). The current generation of Q-switched lasers (for ex- 
ample, ruby, alexandrite, or neodymium-yttrium aluminum garnet) 
destroy tattoo pigment without inducing cutaneous scarring. Ex- 
tremely brief, nanosecond-domain pulses prevent residual thermal 
damage from injuring the normal skin around the target sites. Blue- 
black inks used in radiation tattoos are particularly amenable to laser 
treatment; unlike complex, multicolored pictorial tattoos, radiation 
tattoos can typically be completely removed after one or a few treat- 
ments, each lasting seconds to minutes. No anesthesia is required, 
and any skilled laser surgeon can perform the outpatient procedure. 
Reimbursement is seldom an issue; few insurance companies will 
argue that removal of radiation tattoos is a cosmetic intervention. In 
addition, cutaneous laser specialists are often happy to be of service. 
If interested oncologists or internists are unaware of an appropriate 
referral center in their area, they may contact the American Society 
for Laser Medicine and Surgery. 


Murad Alam, MD 
DermSurgery Associates 


Houston, TX 77030 


Kenneth A. Arndt, MD 
Harvard Medical School 
Boston, MA 02115 
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Putting Ethics into the Medical Record 


he medical record is a sensitive indicator of how care 

is administered, reflecting not only the structure of 
clinical thinking but also the values embedded in med- 
ical practice. Ostensibly, the medical record identifies all 
the existing clinical issues, assesses each individually, and 
then integrates these issues to ensure that the patient 
receives thorough care. But the aspiration toward inte- 
grated, comprehensive health care remains, and the 
medical chart continues to be piecemeal and, more tell- 
ing perhaps, incomplete—clearly revealing lingering 
frustrations facing patients and their health care provid- 
ers. Physicians are in the midst of a self-conscious re- 
appraisal of how care can be administered more effec- 
tively and, at the same time, with more empathy (1, 2). 
From this perspective, I offer my proposal. 

Consider an addition to the medical record—one 
that heretofore was implicitly present but now must be 
made explicit: Insert a section called Ethical Concerns. It 
will be integrated into the medical chart, starting with 
the admission note and then the progress notes and, 
finally, the discharge summary. Ethical, in this context, 


- refers to the deliberations concerning all matters related 


to the value-based decisions that are constantly made 
when caring for a patient. Broadly speaking, value judg- 
ments inform and guide implementation of knowledge. 
The scientific and technological tools of clinical medi- 
cine are applied in a context of complex personal and 
social factors. In short, medical decisions are made and 
implemented in a “moral space” of patient values. Thus, 
beyond the exercise of their knowledge of clinical sci- 
ence, physicians must draw on their empathy and moral 
understanding to address the myriad challenges that 
arise in the exercise of effective care. These matters, as 
crucial as they might be, are rarely voiced in the medical 
record and thus remain conspicuously muted. 


THE MEDICAL RECORD: A REFLECTION OF VALUES 

In an Ethical Concerns section of the medical 
record, a synthesis of personal, social, and moral issues 
related to patient care would expressly address these 
complex matters. Here, physicians would address prob- 
lems ranging from decision making in crisis to the mun- 
dane details of support for patients during the hospital 
stay and after discharge. I maintain that only by making 


deliberate efforts to identify such questions does the 
physician effectively address che concerns that are often 
closest to the patient’s own experience of illness. Most 
physicians believe that they function with moral sensi- 
tivity, but, clearly, some are more naturally attuned to 
moral concerns. Here, I propose that an entrance be 
provided into a domain that has hitherto remained ob- 
scured by the vapors of good intentions. Constructing 
such a portal will require a reorientation, or better, an 
expansion of the assembly of all the components of the 
clinical case. More than a scientific and legal document, 
the medical record might then become a more compre- 
hensive construction of a person’s illness. 

The medical record can be seen as a type of narra- 
tive (3): It tells a story of disease. The contents of that 
story formulate, structure, and thereby interpret. With 
its emphasis on clinical problems, the medical record 
exposes an ethos, revealing both the accepted mode of 
care and the logic underlying practice. The structure of 
record keeping reflects and may even determine the kind 
of care given. When the moral concerns of the patient 
are specifically addressed as part of the medical encoun- 
ter, a formal means for considering these matters is es- 
tablished. This is a simple, yet crucial, revision of cur- 
rent medical record keeping. When the busy physician is 
required to attend to this dimension of patient care, the 
empathy assumed to be embedded in the character of 
the caregiver is reinforced, and concerns of the ill that 
are too often bypassed or forgotten are explicitly empha- 
sized. 


IMPLEMENTATION 

What might an “ethical work-up” section of the 
medical record entail? Where should it appear? Should a 
series of specific questions be asked or a prescribed for- 
mat followed? What are the limits of such an inquiry or, 
more clearly, how comprehensive should the attempt to 
address such concerns be? Clearly, different patients 
have different requirements, and different questions 
dominate different clinical sectings. Whatever the spe- 
cific characteristics of a given case, a conscious effort 
must be made to consider the patient’s values. No less 
important, physicians must understand the values that 
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Table 1. Fourfold Ethics Evaluation* 


1. Medical Indications: Define clinical problems, goals of treatment, 
probabilities of success, and plans for care if therapy falls; delineate 
cost-benefit ratios of care. 


2. Patient preferences: Maintain patlent’s right to choose by determining 
preferences for care; assess patient's competence and ability to adhere to 
medical treatment; If incompetent, Is there health care proxy or advance 
directives? 


3. Quality of life: Specify prospects, with or without treatment, of patent’s 
recovery; define physical, mental, and social consequences of treatment 
success; and explore plans for care if treatment falls. 


4. Contextual features: Clartfy family or provider issues, Induding allocation 
of resources, financial constraints, and religious or cultural factors, tnat 
may influence clinical decisions; describe possible legal Implications >f 
treatment decislons (e.g., Informed consent In clinical research or teaching 
settings); and establish the scope of confidentiality. 





* Adapted with permission from Jonsen et al. (9). 


guide their own choices and actions. I offer no formula, 
but I do advocate an approach. 

Defining the value structure of the patient and phy- 
sician and making the structure explicit provide the basis 
by which the clinical encounter can be a consensual and 
cooperative effort. Because the moral space is con- 
structed by a complex confluence of values, sometimes 
in perfect alignment and sometimes not, an echical 
work-up must enunciate and, ultimately, encompass the 
values of the patient and the values of the clinician in 
the setting in which he or she operates. In other words, 
there is an ongoing negotiation as to what can be done 
and what should be done for each patient (4). I am advo- 
cating that we should make this deliberation explicit— 
that we should articulate the basic ethics that guide and 
inform clinical decision making. 

In this formulation, the ethical examination is di- 
rected not only at the usual source of inquiry, tke pa- 
tient, but also at the physician. This is, perhaps, the 
most radical aspect of this proposal. Physicians have not 
been trained in self-reflection; in the scientific model, 
the medical gaze has been designed to be directed out- 
ward, to attain objectivity. It is crucial that physicians 
not only fully explain therapeutic options to their pa- 
tients but also clearly delineate the ethical norms and 
meta-ethical assumptions (the basis on which one value 
is selected over another) that are the foundation or their 
medical opinions. To determine mutually agreed upon 
therapeutic goals, the physician must be aware that the 
decision is an adjudication of perspectives from which 


860|2 April 2002 | Annals of Incemal Medicine] Volume 136° Number 7 





embedded values often silently determine what is seen, 
what is believed, and what is advised. The point of the 
exercise is to deliberately address potential conflicts of 
values before they arise and, as in any negotiation, to 
understand both points of view. 

It is surprising that scant attention has been given to 
formulating a comprehensive “ethics work-up,” al- 
though both general guidance (5) and specific protocols 
have been devised for certain problems, such as palliative 
care (6, 7). This is partially the result of competing 
systems of medical ethics (for example, axiomatic, con- 
sequentialist, consensual, or pragmatic ethics [8]), the 
sheer complexity of the issues involved, and the restric- 
tions imposed by the specific characteristics of individ- 
ual cases. Nevertheless, a fourfold practical approach 
(Table 1), which offers an orderly review of the ethical 
issues İn any case, has been devised (9). Table 2 outlines 
a deliberative procedure for determining a patient’s 
moral profile and an ethical decision within this format 
(10). Implicit to this exercise is gathering facts, that is, 
obtaining clinical and psychosociologic data—a process 
that is already routine, or should be. The key modifica- 
tion lies in taking these facts and examining them not 
only in the accepted fashion (principally within the nar- 
row pathophysiologic context) but also in the context of 
a coordinate system that includes both the values of the 
patient and the physician. Thus, the ethics work-up is 
directed toward understanding the patient’s needs, re- 
sources, and values and then coordinating these ele- 
ments with the physician’s efforts, which are themselves 
directed by a set of personal and institutional values and 
priorities. The self-reflective elements of the ethics 
work-up make this portion of the clinical portrait fun- 
damentally different from the rest of the chart, which is 
oriented from the perspective of the examining physi- 
cian toward the patient. Here, a true dialogue is em- 
braced. 

Because the deliberation just described requires a 
comprehensive understanding of the case, I suggest that 
the Ethical Concerns section become the penultimate 
segment of the initial medical admission note, or first 
clinic encounter, placed just before the final Impression 


and Plan sections. 


A likely question, given that medical practice already 
addresses the psychosocial setting of the patient’s experi- 
ence of illness, is why this modification in record keeping is 
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required. Simply stated, the clinical priorities, as a function 
of the wider life concerns of the patent, are rarely de- 
scribed. Perfunctory notes about marital status and em- 
ployment constitute an acceptable social history, and only 
ancillary narratives from psychiatrists or social workers pro- 
vide a comprehensive picture of the patient in the home 
setting. I propose deliberately addressing this aspect of care 
by compelling physicians to define the moral space within 
which they administer care. If this is done, medical ethics 
will have a precisely defined place in the medical chart and 
will thereby powerfully direct and justify our mode of pro- 
fessional behavior. 

Most cases require little or no ethical reflection (11). 
For those facing end-of-life decisions, resuscitation or- 
ders, living wills, autopsy requests, and health care prox- 
ies are already routine, and their enactment rarely pre- 
sents an ethical problem in the sense of being 
unidentified. The dramatic settings of transplantation, 
in vitro fertilization, and abortion, for example, hardly 
need comment here, because the ethical concerns of 
such decision making are integral to these clinical en- 
counters. The “extremes” of the medical spectrum are 
not my primary concern; my focus is the more ordinary 
cases in which the choices presented by the physician 
must take into account patient values that are not easily 
articulated and are often overlooked. 

Medical ethics is not applied only in crisis manage- 
ment. In one report, almost one in seven patients had 
moral dilemmas that went unrecognized by the ward 
team (11). Although much depends on the population 
examined and the moral “index” adopted, I suspect fur- 
ther study will reveal this figure as conservative. What- 
ever the actual incidence, however, illness demands that 
extraordinary choices be made, and value-laden deci- 
sions require identification and deliberation. The physi- 
cian has a crucial role to play in this determination. 

There are compelling administrative rationales for rec- 
ognizing ethical issues proactively (for example, obtaining 
resuscitation directives), but I am also advocating a certain 
ethos of caring to be integrated with the more typical clin- 
ical concerns of patient management. By emphasizing the 
legitimacy of moral deliberations, I seek another mecha- 
nism by which empathy is declared and exercised as a guid- 
ing principle of medicine. There is no available formula to 
address this humane dimension of care. To a large extent, 
empathy is, or should be, implicit in the character of all 
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health care providers, and I would not dispute the essential 
good will of those who enter the healing professions. I do, 
however, seek a means to fortify the claims of empathy by 
embedding them in an increased sensitivity to moral con- 
cerns. In the harried climate of the busy clinic, a self 
conscious effort to place such issues high on the agenda of 
care requires vigilant efforts. Simply put, physicians would 
benefit from support that stresses both empathy (a psycho- 
logical attribute) and ethical reflection (a moral endeavor). 


THE DEBATE 

Physicians are expected to understand the multi- 
dimensional character of disease and the diverse cogni- 
tive and moral faculties required to be effective health 
care providers. While I appreciate that medical practice 
involves keeping a delicate balance between competing 
interests and the establishment of priorities, I believe a 
more sustained effort is necessary to maintain the hu- 
mane elements in clinical care; to do so, deliberate ef- 
forts must be made. Those who regard this proposal 
negatively often argue along one of two lines. The first 
objection is related to economics, that is, the economics 
of time and professional priorities. According to this 
view, physicians are already overcommitted and do not 
have the resources to offer patients the requisite time to 
obtain the information called for here. The second ob- 
jection is related to a deeper and thus more difficult 


Table 2. Presentation of Ethical Decision Making* 





Step 1. Identify the significant human factors In the case: Demographics 
(e.g., age, occupation, education, family status, and home setting), 
behavior history (e.g., psychlatric profile, criminal record, and substance 
abuse), and religious and political attitudes relevant to health and medical 
care. 


Step 2. Explicitly define value factors (medical, professional, and human) 
related to the patient, the health care professional, and other relevant 
persons Involved in the case. 


Step 3. Delineate all ethical choices and major value conflicts. 


Step 4. Set priorities for conflicting values and give reasons for holding a 
position. 


Step 5. Identify the criteria by which a decision Is made, considering 
underlying ethical norms and meta-ethical assumptions (How was this 
decision, based on that value, moral?). 


Step 6. Critique the assumptions underlying the decision made In step 5 and 
present the final opinion and strategy fcr dealing with the moral issues. 
Identified. 





* Based on Thomasma (10). 
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issue: Although physicians may wish to be humane, they 
by and large function as technocrats and thus are rarely 
called on to exercise moral sensitivity. Consequently, the 
patient in the typical setting does not expect to discuss 
values and beliefs, and only in the most pressing circum- 
stances do such deliberations take place. I sympathize 
with these complaints but believe that the naysayers 
should carefully consider my rejoinder. 

As for the first concern, the economics of time and 
commitments divide the professional day by certain ex- 
pectations and standards of conduct. If physicians were 
expected to devote more professional effort to getting to 
know their patients, the time required to accomplish 
this objective would be acknowledged as important and 
would be factored into daily practice. Denying priority 
to this issue not only provides telltale evidence of the 
problem but serves as an indictment of our health care 
system. Only by alerting both the professional and lay 
communities to the shortchanging that is obviously oc- 
curring can the medical profession begin to adopt for- 
mal standards that will eventuate in change. 

But now the second objection looms menacingly 
before my proposal: Perhaps devoting more effort to 
establishing the moral relationship between physician 
and patient is unnecessary. Why should the physician 
move beyond serving as technocrat to serving as a more 
thorough caregiver? After all, is not medicine ultimately 
a scientific discipline, ever more beholden to technclog- 
ical applications? From this viewpoint, technical profi- 
ciency is paramount, and attention to humane velues 
will come into play only as required and in a minimal 
expression. Others on the health care team—including 
nurses, social workers, clergy, and psychiatrists—can 
deal with ethical complications as they arise. 

Here is the heart of the matter: From my perspec- 
tive, medicine is fundamentally a moral commitment, 
that is, the care of the person. Science and technology 
serve that responsibility (12). Patients entrust their care 
to physicians, who exercise their medical skills to resolve 
a clinical problem. But people experiencing illness have a 
diseased body and a ruptured sense of selfhood. The 

_ patient knows little about disease but intimately experi- 
ences illness. Where is the boundary drawn between pa- 
tient and person? As-a scientific object, the boundary is 
quite evident; as a moral agent, there is no division. 
Indeed, the patient—person distinction exists as an ethi- 
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cal dilemma and testifies to a profound fragmentation. 
Failure to specifically address mending this divide ig- 
nores the complaints of those who rightly feel that their 
bodies may be adequately attended to but that their 
personhood is left to be rejoined catch-as-catch-can. 

Medical ethics is more than judicial directives, risk 
management, and academic debate. It is the very foun- 
dation of medicine—the moral substrate on which clin- 
ical care is built (12). One might see most choices and 
actions, even the most mundane, as the enactment of 
some underlying value system, but such reflection is not 
ordinarily part of clinical praxis. In adopting serious 
measures to ensure that medical ethics does not become 
another subspecialty but rather flourishes as an integral 
part of every physician’s training, conduct, and practice, 
the profession must embed moral self-awareness in the 
medical record and thereby make moral deliberation ex- 
plicit and routine. To that end, including an Ethical 
Concerns section of the medical chart that specifically 
addresses how well the physician has recognized the pa- 
tient’s experience of illness and incorporated that per- 
spective in decision making is another step in improving 
efforts to ensure empathetic and ethical care. 
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Palpation 


It's not my fingers haven't told me 
truths about a summer honeydew, 


the underside of leaves 


and warmth retained In the evening's lake. 


It's not they wouldn't understand 
the need to move like whispering 


beneath my daughter's hair, 
around my husband's mouth. 


But when | make them probe 
the complex privacy of my breast 


Invade tts unresisting slide’ 
across the mooring of my bones 


my fingers are clumsy and reckless, 
camival seers foretelling my chances 


of grief, romance, longevity, 
declaring tragedy from mere abundance 


or hurrying past some grain of truth 


too hard to understand. 


i'd rather let them gather into comfort 
underneath this density of flesh, hold me 


In suspense and tell the simpler story 
of my welght and heat, passivity. 
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A Diabetes Report Card for the United States: Quality of Care 


Jinan B. Saaddine, MD; Michael M. Engelgau, MD; Gloria L. Beckles, MD; Edward W. Gregg, PhD; Theodore J. Thompson, MS; 


and K.M. Venkat Narayan, MD 


Background: Improving diabetes care in the United States is a 
topic of concem. 


Objective: To document the quallty of dlabetes care during 
1988-1995, 


Design: National population-based cross-sectional surveys. 


Setting: Third U.S. National Health and Nutrition Examination 
Survey (NHANES III) (1988-1994) and the Behavioral Risk Factors 
Surveillance System (BRFSS) (1995). 


Participants: Participants In NHANES Ill (n = 1026) or BRFSS 
(n = 3059) who were 18 to 75 years of age and reported a 
physician diagnosis of dlabetes. Women with gestational diabetes 
were excluded. 


Measurements: Glycemic control, blood pressure, low-density 
lipoprotein (LDL) cholesterol level, biannual cholesterol monitor- 
Ing, and annual foot and dilated eye examination, as defined by 
the Diabetes Quality Improvement Project. 

Results: 18.0% of participants (95% Cl, 15.7% to 22.3%) had 
poor glycemic control (hemoglobin A... level > 9.5%), and 65.7% 
(Cl, 62.0% to 69.4%) had blood pressure less than 140/90 mm 
Hg. Cholesterol was monitored biannually In 85.3% (Cl, 83.1% to 


iabetes, a typical example of chronic disease, cur- 

rently affects 16 million people in the United 
States, causes considerable morbidity and mortality, and 
costs the nation almost $100 billion per year (1, 2). 
Fortunately, several efficacious treatment strategies to 
prevent or delay diabetes complications have emerged 
during the past decade, including control of glycemia, 
lipids, and hypertension; early detection and treatment 
of diabetic retinopathy, nephropathy, and foot disease; 
therapy with aspirin and angiotensin-converting enzyme 
inhibitors; and influenza and pneumococcal vaccines 
(3-12). Many of these treatments are cost-effective (13— 


17). However, their implementation in the United 


States remains suboptimal and varied (18—22). There is 
considerable pressure on U.S. health care systems to im- 
prove this situation and to deliver high-quality care 
while controlling costs. Influential bodies, such as the 
Institute of Medicine, have recently emphasized the 
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88.6%) of participants, but only 42.0% (CI, 34.9% to 49.1%) had 
LDL cholesterol levels less than 3.4 mmol/L (<130 mg/dL). Dur- 
ing the previous year, 63.3% (CI, 59.6% to 67.0%) had a dilated 
eye examination and 54.8% (CI, 51.3% to 58.3%) had a foot 
examination. When researchers controlled for age, sex, ethnicity, 
education, health Insurance, Insulin use, and duration of diabetes, 
Insured persons were more likely than uninsured persons to have 
a dilated eye examination (66.5% [Cl], 62.6% to 70.4%]) vs. 
43.2% [Cl, 29.5% to 56.9%]) and were less likely to have a 
hemoglobin A4. level greater than or equal to 9.5%. Persons 
taking Insulin were more likely than those who were not to have 
annual dilated eye examination (72.2% [CI, 66.3% to 78.1%] vs. 
57.6% [Cl, 53.7% to 61.5%]) and foot examination (67.3% [Cl, 
61.4% to 73.2%] vs. 47.1% [Cl, 43.2% to 51.0%]) but were also 
more likely to have poor glycemic control (24.2% [C], 18.3% to 
30.1%] vs. 15.5% [C1, 11.6% to 19.4%]). 


Conclusions: According to U.S. data collected during 1988- 
1995, a gap exists between recommended diabetes care and the 
care patients actually recelve. These data offer a benchmark for 
monitoring changes In diabetes care. 


Ann Intem Med, 2002;136:565-574. 
For author affillations, see end of text. 
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need for strategies to improve the current quality of all 
medical care in the United States (23). Federal agencies 
are also increasingly responding with initiatives to ad- 
dress quality of care (24, 25). 

One powerful quality initiative in the United States 
is the Diabetes Quality Improvement Project (DQIP), 
which is designed to influence the care of millions of 
U.S. patients with diabetes (26). The standard measures 
of quality of diabetes care proposed by DQIP were in- 
corporated into the National Committeé for Quality As- 
surance (NCQA) Health Plan Employer and Data In- 
formation Set. In contrast to guidelines or clinical goals 
for individual care, DQIP measures are designed to as- 
sess the performance of health care systems for a popu- 
lation, and they offer a way to make comparisons across 
health care systems. Several public and private health 
care systems, including the Indian Health Service (27), 
the Veterans Administration, the U.S. Department of 


16 April 2002 | Annals of Internal Mecicine | Volume 136 * Number 8/565 





ARTICLE Diabetes Care in the United States 





Context 


There are no recent national evaluations of diabetes care 
in the United States. 


Contribution 





Using data from two national surveys, this study docu- 
ments a substantial gap between the recommended and 
actual care of diabetes in the United States between 1988 
and 1995. Many participants had hemoglobin A,, levels 
greater than 9.5% (18.0%), poorly controlled blood pres- 
sure (34.3%), and elevated cholesterol levels (58.0%). 





patients with diabetes. A periodic national “report card" 
may help us to gauge the success of future efforts to im- 
prove, 








-The Editors 


Defense, and numerous managed care organizations, 
have adopted these indicators. 

Currently, there is no national reference for assess- 
ing the quality of diabetes care using a standard set of 
measures. Such a reference could help health care sys- 
tems using DQIP measures to compare their own per- 
formance against population norms rather than the 
norms of other health systems. This reference could be a 
benchmark for assessing population changes in quality 
of diabetes care after implementation of national quality 
improvement initiatives recommended by the Institute 
of Medicine and NCQA. Furthermore, the use of a 
standard set of measures to assess the quality of diabetes 
care at a national level can facilitate international com- 
parison. For this report, we used U.S. national data to 
provide a reference and benchmark of the quality of 
diabetes care as measured by the DQIP indicators. 


METHODS 
Surveys 

We used two federally funded, nationally represen- 
tative population-based surveys, the Third U.S. Na- 
tional Health and Nutrition Examination Survey 
(NHANES II) (1988-1994) and the Behavioral Risk 
Factors Surveillance System (BRFSS) (1995). Data from 
these two surveys were analyzed separately. Some mea- 
sures came exclusively from NHANES III, and others 
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came from BRFSS. We included adults 18 to 75 years of 
age who reported receiving a previous diagnosis of dia- 
betes from a physician. Women with gestational diabe- 
tes were excluded. The two survey groups were similar 
in demographic characteristics, household income, 
health insurance coverage, and prevalence of diabetes. In 
NHANES III compared with BRFSS, more persons did 
not have a high school education (41.5% vs. 27.1%) 
and fewer persons used insulin (30.9% vs. 39.8%) (Ta- 
ble 1). 

The methods for NHANES III are described else- 
where (28). Briefly, the NHANES III survey used a 
nationally representative sample of the civilian noninsti- 
tutionalized population obtained through a complex 
multistage cluster sampling design, with oversampling of 
non-Hispanic black persons, Mexican-American per- 
sons, and elderly persons. During a household interview, 
data were collected on sociodemographic characteristics 
and medical and family history. Within 4 weeks, this 
was followed by a clinical examination at a mobile ex- 
amination center. The procedures for blood collection 
and processing have also been described elsewhere (29, 
30). Low-density lipoprotein (LDL) cholesterol level 
was calculated by using the Friedwald equation for per- 
sons who fasted more than 8 hours (2 = 302). Data 
from NHANES III were self-reported (demographic 
and clinical variables) or were obtained during clinical 
examination (hemoglobin A,. level, cholesterol level, tri- 
glyceride level, and blood pressure). The survey included 
16705 participants 18 to 75 years of age, 1026 of 
whom reported receiving a diagnosis of diabetes from a 
physician before the survey. 

The BRFSS is an annual random-digit telephone 
survey of state population—based samples of the civilian 
noninstitutionalized population of adults (=18 years of 
age) in each of the 50 states and the District of Colum- 
bia. Its purpose, methods, and data analyses have been 
described in detail elsewhere (31). A diabetes-specific 
BRFSS module was used to collect data on clinical char- 
acteristics and preventive care practices from respon- 
dents with diabetes. Data from BRFSS were self-re- 
ported (dilated eye examination, lipid test, foot 
examination, and demographic and clinical variables). 
The survey included 103 929 participants 18 to 75 years 
of age, 3059 of whom completed the diabetes module 
and reported receiving a diagnosis of diabetes from a 
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physician. We used the 1995 BRFSS so that the time 
frame would correspond with NHANES III. 


Quality-of-Care Measures 

We assessed the quality of diabetes care using indi- 
cators from the DQIP measurement set for which data 
were available. The DQIP began under the sponsorship 
of a coalition that included the American Diabetes As- 
sociation, the Foundation for Accountability, the Health 
Care Financing Administration, and NCQA. The Ameri- 
can Academy of Physicians, the American College of 
Physicians, the Veterans Administration, and the Cen- 
ters for Disease Control and Prevention later joined the 
coalition. A committee of experts in diabetes care was 
responsible for developing the DQIP measure set. The 
DQIP classified the proposed indicators into three cat- 
egories: accountability indicators, quality improvement 
indicators, and indicators under field-testing. The ac- 
countability measures, which are well grounded in evi- 
dence, have received consensus support from the scien- 
tific and medical community and have been extensively 
field-tested in a variety of health care settings. These 
measures are used to compare health systems and plans 
or providers. The quality improvement measures are not 
considered appropriate for comparing systems and plans 
or providers but were recommended by the NCQA for 
assessing internal performance. Table 2 shows all of the 
analyzed quality indicators and their data sources. The 
DQIP measures are a combination of process and out- 
come measures. In this paper, we use DQIP terminol- 
ogy and DQIP accountability and quality improvement 
measures. 


Statistical Analysts 

All analyses were conducted by using SAS software 
(SAS Institute, Inc., Cary, North Carolina) for data 
management and SUDAAN (Research Triangle Insti- 
tute, Research Triangle Park, North Carolina) to ac- 
count for the complex sampling scheme, the unequal 
probability of selection, the oversampling of certain de- 
mographic groups, and nonresponse factors (32, 33). 
Level of care was estimated by the percentage, with cor- 
responding 95% CIs, of respondents who reported each 
preventive care practice. We estimated prevalence by 
groups of sex, age, ethnicity, education, health insur- 
ance, type of treatment, and duration of diabetes. Mul- 
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Table 1. Characteristics of Persons with Self-Reported 
Diabetes in the Third U.S. National Health and Nutrition 
Examination Survey (1988-1994) and the Behavioral 
Risk Factors Surveillance System (1995)* 


Characteristic Persons In NHANES III Persons in BRFSS 





(n = 1026) (35% Cl) {n = 3059) (95% Cl) 
% 

Age 

1844 y 21.8 (16.7-2€.9) 21.8 (18.3-25,3) 

45-64 y 47.9 (42.6-53.2) 46.7 (43.2-50.2) 

265 y 30.3 (26.4-34.2) 31.6 (28.7-34.5) 
Female sex 54.0 (48.7-59.3) 55.3 (52.0-58.6) 
Ethnicity 

Non-Hispanic white 71.5 (67.0-7€.0) 69.4 (65.3-73.5) 

Non-Hlspanic black 16.0 (13.3-18.7) 15.6 (12.5-18.7) 

Hispanic or Mexican 

Americant 6.2 (5.2-7.2} 12.0 (8.3-15.7) 

Other 6.4 (3.9-8.9) 3.0 (2.04.0) 
Education ; 

<High school 415 (35.2-47.8) 27.1 (24.4-29.8) 

High school 34.0 (28.7-39.3) 32.7 (29.8-35.6) 

>High school 24.5 (18.4-30.6) 40.3 (36.6-44.0) 
Married 64.7 (60.2-69.2) 63.5 (60.0-67.0) 
Annual household Income 

<$20 000 43.2 (37.3-49.1) 45.8 (42.3-49.3) 

$20 000 56.8 (50.9-62.7) 54.2 (50.7-57.7) 
Health insurance 91.6 (88.5-94.7) 87.6 (84.1-91.1) 
Insulin user 30.9 (27.2-34.6) 39.8 (36.1-43.5) 
Duration of insulin use 

0-5 y 38.0 (33.1-42.9) 30.4 (27.3-33.6) 

5-14 y 40.2 (35.5-44.9) 39.0 (35.3-42,7) 

z15y 21.8 (18.5-25.1) 30.6 (27.1-34.1) 
Smoker 

Current 19.0 (14.1-23.9) 20.1 (16.6-23.6) 

Former 41.7 (36.0-47.4) 34.2 (31.1-37.3) 

Never 39.3 (34.6-44.0) 45.7 (42.2-49.2) 








* BRFSS = Behavioral Risk Factors Surveillance System; NHANES M = Third 
U.S. National Health and Nutrition Examina-ion Survey. 

+ NHANES III oversampled Mexican-American persons; BRFSS did nor differ- 
entiate between Hispanic persons and Mexican-American persons. 


tiple logistic regression and computation of predictive 
margins were used to estimate the probability of receiv- 
ing DQIP indicators when we controlled for all other 
independent variables. Predictive margins are a type of 
direct standardization in which the predicted values 
from the logistic regression models are averaged over the 
covariate distribution in the population (34). Predictive 
margins and their standard errors from logistic regres- 
sion models are provided by the current version of 
SUDAAN (33). Taylor linearization is used in 
SUDAAN for calculating these standard errors. Odds 
ratios are usually used to display the result from logistic 
regression models. However, predictive margins are eas- 
ier to interpret than odds ratios, and they do not require 
designating one of the groups as the referent group. 
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Table 2. Diabetes Quality Improvement Project 
Indicators and Related Data Sources* 





DQIP Accountability 


DQIP Quality 


Data Sources 


Measure Improvement Measure 
Percentage of patients BRFSS 
receiving =1 hemoglobin 
A,, test per year 
Percentage of patients with Distribution of hemoglobin NHANES Il 
hemoglobin A,. > 9.5% A,, levels (7%, 7%- 
(poor glycemic control) 79%, B%-8.9%, 9%- 
9.9%, 210%, none 
documented) 
Percentage of patients Not available 
assessed for nephropathy 
Percentage of patients BRFSS 
receiving lipid test once in 
2 years 
Percentage of patients with Distribution of LDL choles- NHANES III 
LDL cholesterol level < terol values (<2.6 
3.4 mmol/L (<130 mmol/L [<100 mg/dL], 
mg/dL) 2.6-3.3 mmol/L [100- 
129 mg/dL], 3.4-4.1 
mmol/L [130-159 mg/ 
dL}, >4.1 mmol/L 
[>159 mg/dL], none 
documented) 
Percentage of patients with Distribution of blood pres- NHANES Iii 
blood pressure < 140/90 sure values (systolic, 
mm Hg <140 mm Hg, 140-159 
mm Hg, 160-179 mm 
Hg, 180-200 mm Hg, 
200 mm Hg; diastolic, 
<90 mm Hg. 90-99 
mm Hg, 100-119 mm 
Hg, >119 mm Hg; none 
documented) 
Percentage of patients Proportions of patients BRFSS 


receiving dilated eye 
examinationt 


receiving a well-docu- 
mented foot examina- 
tion 








* All measures apply to patients between 18 and 75 years of age with type 1 or 
type 2 diabetes mellitus. Data were taken from each survey exclusively (the two 
surveys were not combined}, BRFSS = Behavioral Risk Factors Surveillance Sys- 
tem; DQIP = Diabetes Quality Improvement Project) LDL = low-density 
lipoprotein; NHANES HI = Third U.S. National Health and Nutrition Exami- 
nation Survey. 

t Percentage receiving a dilated eye examination in the past year, or in the past 2 
years if any two of the following conditions were met: not receiving insulin, 
hemoglobin A,, level < 8.0%, no retinopathy in the previous examination. For 
our analysis, we used dilated eye examination in the past year as the quality-of-care 
measure. 


RESULTS 
Diabetes Quality improvement Project Accountability 
and Quality Improvement Measures 

Among adults 18 to 75 years of age with diabetes, 
28.8% had had hemoglobin A, . levels tested in the past 
year, and 18.0% had a hemoglobin A,. level greater 
than 9.5%. Biannual lipid testing was done in 85.3% of 
participants, but only 42.0% had an LDL cholesterol 
level less than 3.4 mmol/L (<130 mg/dL). Only 65.7% 
had blood pressure less than 140/90 mm Hg, 63.3% 
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had an annual dilated eye examination, and 54.8% had 
an annual foot examination (Table 3). 

The distribution of the quality improvement mea- 
sures (hemoglobin A, and LDL values and systolic and 
diastolic blood pressure) are shown in the Figure. The 
median hemoglobin A}. level was 7.5% (Cl, 7.2% to 
7.9%). Less than half of the population (42.9%) had 
hemoglobin A,. levels less than 7%, and 14.9% had 
hemoglobin A,. levels greater than or equal to 10%. 
The median systolic blood pressure was 130.9 mm Hg 
(CI, 129.6 to 133.6 mm Hg). One fifth of participants 
had a systolic blood pressure of 140 to 159 mm Hg, and 
9.1% had a systolic blood pressure of 160 to 179 mm 
Hg. The median LDL level was 3.5 mmol/L (CI, 3.4 to 
3.8 mmol/L) (134.4 mg/dL [CI, 130.1 to 144.9 mg/ 
dL]). More than half of the participants had an LDL 
level greater than 3.4 mmol/L (>130 mg/dL), and al- 
most one fourth had an LDL level greater than 4.1 
mmol/L (>160 mg/dL). 

Regarding other preventive care measures, which 
may be considered as future quality indicators, only 
45.7% of persons had received the influenza vaccine in 
the past year and only 26.5% had ever received the 
pneumococcal vaccine (Table 3). Only 38.0% moni- 
tored their blood glucose level at least once daily, and 
58.0% had had a dental examination in the past year. 


Factors Associated with Diabetes Care Measures 

In unadjusted analysis, a higher proportion of per- 
sons at least 65 years of age received biannual lipid tests 
and annual dilated eye examinations compared with per- 
sons 18 to 44 years of age (88.9% vs. 74.0% 
[P = 0.001] and 70.2% vs. 50.4% [P = 0.009], respec- 
tively). Compared with non-Hispanic white persons, 
non-Hispanic black persons were more likely to have a 
hemoglobin A,. level greater than 9.5% (29.9% vs. 
15.7%; P = 0.002) and were less likely to have con- 
trolled blood pressure (<140/90 mm Hg) (56.7% vs. 
66.3%; P = 0.04). Persons with education beyond high 
school were more likely to have controlled blood pres- 
sure than those who did not have a high school educa- 
tion (74.3% vs. 59.0%; P= 0.06). Insured persons 
were less likely than uninsured persons to have a hemo- 
globin A,- level greater than 9.5% (17.5% vs. 34.8%; 
P = 0.05) and were more likely to have lipid tests and 
annual eye examinations (86.9% vs. 74.1% [P = 0.008] 
and 66.5% vs. 43.2% [P = 0.006], respectively). In the 
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BRFSS data, persons who did not see a physician be- 
cause of cost (although they had health coverage) were 
less likely to have annual dilated eye examinations (46% 
vs. 67%; P = 0.01) and were less likely to have their 
cholesterol checked (76% vs. 87%: P = 0.01) compared 
with those who did not have cost considerations. Com- 
pared with nonusers, persons who used insulin were 
more likely to have a hemoglobin A,, level greater than 
9.5% (27.5% vs. 15.1%; P = 0.002) and to have re- 
ceived an annual dilated eye examination (72.2% vs. 
57.6%; P = 0.006) and foot examination (67.3% vs. 
47.1%; P = 0.003). Persons who used insulin were not 
as likely to have LDL levels less than 3.4 mmol/L (<130 
mg/dL) (18.8% vs. 43.9%; P = 9.07) and were more 
likely to self-monitor blood glucose level at least once 
per day (60.3% vs. 23.4%; P = 0.001). 

We obtained results after controlling for age, sex, 
ethnicity, education, health insurance, insulin use, and 
duration of diabetes (Table 4). Insured persons were 
more likely than uninsured persons to have had a dilated 
eye examination (66.5% vs. 43.2%; P = 0.001) and 
were less likely to have a hemoglobin A}. level greater 
than 9.5% (17.7% vs. 26.9%; P = 0.2), although the 
latter difference did not reach statistical significance. 
Persons who used insulin were more likely than nonus- 
ers to have had an annual dilated eye examination 
(72.2% vs. 57.6%; P= 0.001 for the difference) and 
foot examination (67.3% vs. 47.1%; P = 0.001); how- 
ever, those who used insulin were also more likely to 
have poor glycemic control (242% vs. 15.5%; 
P = 0.02). Persons 65 to 75 years of age were more 
likely than persons 18 to 44 years of age to have bian- 
nual lipid testing (90.6% vs. 71.9%; P = 0.001), annual 
dilated eye examination (69.7% vs. 53.4%; P = 0.003), 
and controlled blood pressure (48.1% vs. 93.1%; 
P = 0.001). Finally, non-Hispanic black persons were 
more likely than non-Hispanic white persons to have an 
elevated hemoglobin A}. level (27.1% vs. 15.9%; 
P = 0.002) and poor blood pressure control (56.6% vs. 
64.8%; P = 0.08). 


Discussion 

Using DQIP, a standard set of measures, we found 
that a large proportion of persons in the United States 
receives less than optimal diabetes care. Overall, 18.9% 
of participants had a hemoglobin A}, level greater than 
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Table 3. Persons 18 to 75 Years of Age with Diabetes 
in the Third U.S. National Health and Nutrition 
Examination Survey and the Behavioral Risk Factors 
Survelllance System Who Were Receiving 

Preventive Care* 





DQIP Indicators 


Accountability measures 
=1 test for hemoglobin A,.. per year 


Patlents (95% CI), % 


28.8 (25,1~32.5) 


Hemoglobin A,, level > 9.5% 18.0 (15.7~22.3) 
Biannual lipid profile 85.3 (83.1~88.6) 
LDL cholesterol level < 3.4 mmol/L (<130 
mg/dL) 42.0 (34.9-49.1) 
Blood pressure < 140/90 mm Hg 65.7 (62.0-69.4) 
Annual dilated eye examination 63.3 (59.6-67.0) 
Annual foot examination 54,8 (51.3-58.3) 
Quallty Improvement measures 
Hemoglobin A,, level 
<7.0% 42.9 (37.5-48.4) 
7.0%-7.9% 15.7 (12.6-18.8) 
8.0%-8.9% 16.4 (11.7~21.1) 
9.0%-9.9% 10.0 (7.6-12.4) 
210.0% 14.9 (11.6-18.2) 


LDL cholesterol level 
<2.6 mmol/L (<100 mg/dL) 
2.6-3.3 mmol/L (100-129 mg/dL) 
3.44.1 mmol/L (130-159 mg/dL) 
>4.2 mmol/L (>160 mg/dL) 


11.0 (5.9~16.1) 

31.1 (23.1~39.1) 
34.4 (26.0-42.8) 
23.6 (16.2~31.0) 








Systolic blood pressure 
<140 mm Hg 68.5 (65.4~-71.6) 
440-159 mm Hg 21.1 (17.4~24.8) 
160-179 mm Hg 9.1 (6.4~11.8) 
4180-209 mm Hg 1.3 (0.5-2.1) 
>210 mm Hg 0.0 

Diastolic blood pressure 
<90 mm Hg 93.5 (91.0-96.1) 
90-99 mm Hg 5.5 (3.1-7.9) 
100-109 mm Hg 0.9 (0.1-1.7) 
110-119 mm Hg 0.1 (0.02-0.22) 
>120 mm Hg 0.0 

Other quality-of-care measurest 

Annual Influenza vaccine 45.7 (42,4~47.0) 

Pneumococcal vaccine 26.5 (23.2~29.8) 

Self-monttoring blood glucose test (at least 
once daily) 38.0 (34.5-41.5) 

Annual dental examination 58.0 (52.3-63.7) 

* DQIP = Diabetes Quality Improvement Projeen LDL = lipoprotein. 


low-density 
t These measures are not currently part of mne pandard COIP ears 


9.5%, 58.0% had poor lipid control, 34.3% had poor 
blood pressure control, 36.7% did not receive an annual 
dilated eye examination, and 45.2% did not have a foot 
examination. When applied to the estimated 7.9 million 
persons 18 to 75 years of age in the United States who 
have diagnosed diabetes, these statistics translated to an 
estimated 1.4 million persons with hemoglobin A,, lev- 
els greater than 9.5%, 2.7 million with uncontrolled 
blood pressure, 2.9 million without annual dilated eye 


examinations, and 3.6 million without annual foot ex- 
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Figure. Distribution of quality improvement measures in persons with diabetes. 








Persons, % 

















Diastolic Blood Pressure, mm Hg 








Systolic Blood Pressure, mm Hg 





e g'o 
4 
xe @ of % 


LDL Cholesterol Level, mmol/L Hemoglobin A,, Level, % 





Data are taken from the Third U.S. National Health and Nutrition Examination Survey (NHANES IID, 1988-1994. To convert mmol/L. to mg/dL, 


divide by 0.0259. LDL = low-density lipoprotein. 


aminations. Diabetes care in the United States can be 
vastly improved, and such improvement may yield sub- 
stantial health benefits (35). 

Clinical trials indicate that decreasing hemoglobin 
A,, levels by 1 percentage point would reduce microvas- 
cular complications by 25% to 30% (3, 4) and that 
reducing blood pressure by 10 mm Hg would decrease 
macrovascular and microvascular complications and 
mortality rates by 35% (6). In addition, good lipid con- 
trol can reduce the risk for coronary heart disease by 
25% to 55% and the risk for death by 43% (8, 36). 
These results, together with our findings, suggest that 
improvement in quality of care can substantially im- 
prove the health of persons with diabetes nationwide. 

Previous reports have indicated that quality of dia- 
betes care in the United States is poor (18, 19, 22). 
Harris recently used a limited set of variables to describe 
the quality of national diabetes care (37, 38). Our study, 
which involved two large national data sets, adds to the 
existing literature through specific and comprehensive 
use of DQIP indicators to provide a practical bench- 
mark for diabetes quality of care process and outcome 
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indicators. Our study also provides a benchmark for 
quality of diabetes care in several important subgroups, 
such as age, sex, and health insurance status. 

We found that receipt of preventive care varied con- 
sistently by two factors across groups. First, not having 
health insurance was highly associated with poorer status 
for several indicators. Previous reports have indicated 
marked ethnic differences in health insurance coverage 
and the risk for diabetes complications (39), and unin- 
sured adults report greater unmet health needs than in- 
sured adults (40). Second, consistent with previous stud- 
ies, insulin users in our study were more likely to receive 
preventive care (41, 42). This is probably because insu- 
lin use is linked to disease severity, and providers are 
more likely to follow recommendations when managing 
patients with severe disease. Although complications are 
more common among persons using insulin, the long- 
term risk for complications and the number of patients 
not taking insulin are both substantial. Health care pro- 
viders and patients must better address preventive care if 
insulin is not used. 

We found that non-Hispanic black persons had 
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worse glycemic control than other ethnic groups; other 
reports also support this finding (43-45). Of interest, 
we found that non-Hispanic black persons did not differ 
significantly from participants from other ethnic groups 
in receipt of preventive services. Future health services 
research may need to identify reasons for poor glycemic 
and blood pressure control in black persons independent 
of access to care. 

Several new measures (influenza vaccine, pneumo- 
coccal vaccine, self-monitoring blood glucose, and den- 
tal examination) may be considered for future national 
quality indicator sets. Many reports have demonstrated 
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the efficacy of influenza vaccination among persons with 
diabetes. In a study by Nichol and colleagues, hospital- 
ization decreased by 64% and respiratory disease de- 
creased by 32% among vaccinated patients (46, 47). In 
our study, only 45% of participants had received the 
influenza vaccine. Reports have also demonstrated an 
association between diabetes and periodontal disease and 
missing teeth (48—51). These oral health problems can 
also complicate overall diabetes management and in- 
crease the risk for poor glycemic control (50). In our 
study, only 58% of persons with diabetes had visited a 
dentist in the past year. 


Table 4. Predictive Marginal Prevalence of Accountabllity Measures for Persons In the Third U.S. Natlonal Health and 
Nutrition Examination Survey and the Behavioral Risk Factors Surveillance System, according to Demographic and 


























Clinical Varlables* 
Varlable Persons (95% Cl) 
Hemoglobin A,. Blannual Lipid LDL Cholestero! Blood Pressure < Annual Dilated Annual Foot 
Level > 9.5% Test (n = 2630) Level < 3.4 mmol/L 140/90 mm Hg Eye Examination Examination 
(n = 877) (130 mg/dL) {n = 877) (a = 2630) (n = 2567) 
(n = 271) 
——.. % > 
Age 
1844 y 23.5 (15.7-31 3)$ 71.9 (66.0-77.8}4 33.5 (10.0-57.0) 93.1 (87.2-99:0)+ 53.4 (45,6~-61,2)+ 52.7 (44.9-60.5) 
45-64 y 19.1 (13.2-25.0) 87.7 (83.8-91.6) 40.8 (29.0-52.6) 61.7 (53.9-69.5) 64.4 (60.5-68.3) 56.3 (50.4-62.2) 
65-75 y 14.5 (8.6-20.4) 90.6 (86.7-94.5)+ 36.9 (25.1-48.7) 48.1 (42.2-54.0)+ 69.7 (83.8~75.6)+ 56.2 (50,3-62.1) 
Sex 
Male 16.1 (10.2~22.0) 83.2 (79.3-87.7) 44.0 (32.2-55.8) 66.4 (60.5-72.3) 60.3 (56,.4-64.2) 56.9 (53.0-60.8) 
Female 20.3 (14.4-26.2) 87.1 (85.1-89.1) 33.1 (23.3-42.9) 60.8 (54.9-66.7) 65.6 (61.9-69.3) 54.3 (48.4--60.2) 
Ethnicity 
Non-Hispanic white 15.9 (12.0-19.8)+ 85.2 (83.7-87.7) 37,1 (29.3-44.9) 64.8 (58.9-70.7)+ 63.3 (59.4-67.2) 53.7 (49,8-~57.6) 
Non-Hispanic black 27.1 (21.2~33.0)4 83.6 (77.7-89.5) 40.2 (24.5-55.9) 56.6 (48.8-64.4)+ 68.6 (60.8~76.4) 59.2 (49,4~-69.0) 
Hispanic or Mexican 
American§ 22.2 (14.4-30.0) 85.6 (78.1-93.7) 53.7 (38.0-69.4) 64.1 (58.2-70.0) 60.7 (47.0~74.4) 60.7 (48.9-~-72.5) 
Education 
<High school 20.4 (14.5-26.3) 81.0 (75.1-86.9)+ 37.1 (23.4-50.8) 61.6 (53.8-69.4)+ 58.5 (52.6-64.4) 52.3 (46.4~-58.2) 
High school 19.4 (11.6-27.2) 82.9 (79.0-86.6) 33.6 (16.0-51.2) 62.5 (54.7-70.3) 64.3 (58.4—70.2) 55.9 (50.0-61.8) 
>High school 14.1 (6.3-21.9) 89.5 (85.6-93.4)+ 41.8 (20.2-63.4) 67.6 (59.8-75.4)+ 66.7 (60.8~72.6) 57.2 (51.3-63.1) 
Health Insurance f ; 
Yes 17.7 (13.8-21.6) 86.3 (80.4-92.2) 39,4 (31.6-47.2) 63.5 (59.6-67.4) 66.5 (62.6-70.4)+ 55.8 (51.9-59.7) 
No 26.9 (13.2-40.6) 80.7 (72.9-88.5) 22.5 (8.9-53.9) 60.8 (43.2-78.4) 43.2 29.5-56.9) 53.1 (39.4-66.8) 
Insulin use 
Yes 24.2 (18.3-30.1)+ 86.4 (82.5-90.3) 22.8 (3.2-42.4)+ 63.4 (55.6-71.2) 72.2 (66.3~78.1)+ 67.3 (61.4-73.2)¥ 
No 15.5 (11.6-19.4) 84.5 (80.6-88.4) 39.8 (32.0-47.6) 63.3 (57.4-69.2) 57.6 (53.7-61.5) 47.1 (43,2-51.0) 
Duration of diabetes 
05y 17.6 (11.7-23.5) 89.6 (85.7-93.5)+ 48.6 (34.9-62.3) 63.4 (53.6-73.2) 65.9 (60,0~71.8)+ 56.2 (50.3-62.1) 
5-14 y 21.5 (13.7-29.3) 83.9 (80.0-87.8) 36.1 24.3-47.9) 63.2 (57.3-69.1) 60.0 (54.1-65.9) 53.1 (47.2-59,2) 
215 y 14.5 (8.6-20.4) 82.5 (76.6-88.4)+ 23.6 (7.9-39.3) 63.6 (53.8-73.4) 66.4 (60.5--72.3) 57.9 (52.0-63.8) 
* Predictive marginal prevalence is interpreted as follows: If all persons in the population had had health insurance, the average of the predicted outcome of a hemoglobin 


iper pa 


16.6%. If all persons in the 
would be 34.8%, Values are averaged over the covariate di 


pulation had not had health insurance, the average of the predicted outcome of a 
tion in the entire population for all variables other than health insurance and for 


hemoglobin A,, level > 9.5% 


ae variables (age, 


sex, ethnicity, education level, insulin use, and duration of diabetes) in the logistic regression model. Accountability measures for the Third U.S. National Health and 
dL), and blood pressure < 140/90 mm 
ed eye examination, and annual foot 


Nutrition Examination Survey (NHANES IID) were hemoglobin A,, level > 9.5%, LDL cholesterol level < 3.4 mmol/L (<130 
He accountability measures for the Behavioral Risk Factors Surveillance System (BRFSS) were biannual lipid test, anttual 
low-density lipo 

t Includes persons who fisted and bat 
+ P < 0.05 for the difference. 


examination. LDL = 


§ NHANES III oversampled Mexican-American persons; BRFSS did not differentiate between Hispanic persons and Mexican-American persons. 
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Teale level < 4.5 mmol/L (<400 mg/dL), for whom the Friedwald equation to calculate LDL cholesterol level was valid. 
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The DQIP indicators were initially developed for 
managed care organizations, which are becoming the 
main source of health care services for persons with di- 
abetes in the United States. Even in 1990, 95% of 
health care benefits provided by U.S. employers in- 
volved some form of managed care (52, 53). Clearly, 
these indicators have considerable potential to accelerate 
the translation of research into clinical practice. Deci- 
sions to use specific values and distributions of hemo- 
globin A,. levels, blood pressure, and LDL cholesterol 
levels as quality-of-care indicators represent a migration 
to measurement of intermediate outcomes. Such deci- 
sions are prompted by convincing research linking man- 
agement of these indicators to reduced risk for micro- 
vascular and macrovascular complications of diabetes 
(3-7). 

Our study has several limitations. Data were self- 
reported, which can result in recall bias. However. the 
BRFSS responses related to diabetes status and sociode- 
mographic characteristics have a good to excellent repro- 
ducibility (54, 55) and validity (56). Reports have 
shown that the rates of a performance measure obtained 
from a member survey are usually higher than rates 
based on administrative data or abstracts of medical 
records (57). Even with this limitation, however, we still 
found suboptimal levels of care. Furthermore, we re- 
ported the distribution of hemoglobin A,, level, biood 
pressure, and lipid levels based on examination and not 
on chart review. We used two different population- 
based surveys for this study, but sociodemographic char- 
acteristics and other important factors were similar in 
each. Practices have probably changed since these sur- 
veys were conducted in 1988-1994 and in 1995, but 
the extent of this change is unknown. This is especially 
important because many clinical trials, such as the Dia- 
betes Control and Complication Trial and the United 
Kingdom Prospective Diabetes Study, released their 
findings in the late 1990s. The major value of our data 
is as a benchmark of the quality of diabetes care before 
the results of these major trials were released. Thus, the 
impact of national programs stimulated by these trials 
can be assessed. 

Although health insurance was associated with sev- 
eral preventive measures, we could not explore the asso- 
ciation further. The NHANES III and BRFSS surveys 
used similar yes/no questions to determine whether par- 
ticipants had health coverage, but they did not request 


572| 16 April 2002 | Annals of Internal Medicine | Volume 136 * Number 8 








more detailed information. In addition, neither survey 
assessed nephropathy status, self-management educa- 
tion, interpersonal care from provider, or participant 
satisfaction, all of which are important components of 
care that should be considered for inclusion in future 
national surveys. 

Many U.S. adults with diabetes are receiving subop- 
timal care. We need to identify mechanisms at the pa- 
tient, provider, and health care system levels to improve 
the quality of diabetes care (58). Health insurance was a 
strong correlate of several indicators, further supporting 
a large body of evidence indicating that more thorough 
coverage increases use of preventive care. Our data on 
the quality of diabetes care provide a national bench- 
mark and can serve as a basis for focused clinical and 
public health efforts to reduce diabetes complications. 
These data also offer a normative set of the distribution 
of quality of care in the United States that will enable 
various organizations to compare and assess their own 
performances. When these methods are used, it may be 
possible to identify best care practices, and dissemina- 
tion of these practices across settings could follow. 
When quality of diabetes care is described by using a 
standard set of measures, such as DQIP, future interna- 
tional comparison may be facilitated. It is clear from 
these data that a wide gap exists in the United States 
between our knowledge of effective diabetes interven- 
tions and their implementation in practice. This gap 
must be narrowed, and the recent emphasis placed on 
improving quality of care and translation research (23- 
25) is encouraging. 
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identification of Persons at High Risk for Type 2 Diabetes Mellitus: Do 
We Need the Oral Glucose Tolerance Test? 


Michael P. Stem, MD; Ken Willlams, MS; and Steven M. Haffner, MD, MPH 


Background: The standard method of Identifying persons at 
high risk for type 2 dlabetes mellitus involves detection of Im- 
palred glucose tolerance, which requires a costly and Inconvenlent 
2-hour oral glucose tolerance test. Because clinical trials have 
Indicated that diabetes Is preventable by using behavioral or phar- 
macologic interventions, less expensive methods of identifying 
high-risk persons are needed. 


Objective: To determine whether multivarlable models are su- 
perfor to glucose tolerance tests for Identifying persons at high 
risk for diabetes mellitus. 


Design: Prospective cohort study. 
Setting: San Antonio, Texas. 


Participants: 1791 Mexican Americans and 1112 non-Hispanic 
whites without diabetes at baseline who were randomly selected 
from census tracts. 


Measurements: Medical history; body mass Index; blood pres- 
sure; fasting and 2-hour plasma glucose levels; fasting serum 


E 1979, the National Diabetes Data Group defined an 
entity called impaired glucose tolerance, which reflects 
a degree of glucose tolerance that, although abnormal, is 
considered insufficient to merit a diagnosis of diabetes 
mellitus (1). This entity, which was later endorsed by 
the World Health Organization (WHO) (2, 3) and the 
American Diabetes Association (4), requires a 2-hour 
oral glucose tolerance test for its detection. It is impor- 
tant to emphasize that impaired glucose tolerance is by 
itself entirely asymptomatic and unassociated with any 
functional disability. Indeed, insulin secretion is typi- 
cally greater in response to a mixed meal than in re- 
sponse to a pure glucose load (5); as a result, most per- 
sons with impaired glucose tolerance are rarely, if ever, 
hyperglycemic in their daily lives (5, 6), except when 
they undergo diagnostic glucose tolerance tests. Thus, 
the importance of impaired glucose tolerance resides ex- 
clusively in its ability to identify persons at increased risk 
for future disease. 

The standard method for identifying persons at 
high risk for developing diabetes mellitus has been to 


identify persons with impaired glucose tolerance with- 


total, low-density lipoprotein, and high-denslty Ilpoprotein choles- 
terol levels; and triglyceride level. 


Results: For prediction of 7.5-year Incidence of type 2 diabetes, 
the area under the recelver-operating characteristic (ROC) curve 
for a multivariable model Involving readlly avallable clinical vari- 
ables was significantly (P < 0.001) greater than the area under the 
ROC curve for the 2-hour glucose value alone (84.3% vs. 77.5%). 
Impalred glucose tolerance represents a single point on the latter 
curve. Adding the 2-hour glucose measurement to the multivar- 
able model Increased the area under Its ROC curve, but only from 
84.3% to 85.7%. 


Conclusion: Persons at high risk for dlabetes mellitus are better 
identified by using a slmple prediction model than by relying 
exclusively on the results of a 2-hour oral glucose tolerance test. 
Although adding the 2-hour glucose variable to the model en- 
hanced prediction, the resulting slight Improvement entalls greater 
cost and Inconventence. 


Ann Intem Med. 2002;136:575-581. 
For author affiflations, see end of text. 
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out regard to other diabetes risk factors. For example, 
nearly all of the clinical trials on prevention of type 2 
diabetes have used impaired glucose tolerance as the 
principal enrollment criterion. Three of these trials—the 
Finnish Diabetes Prevention Study (7), the Diabetes 
Prevention Program (8), and the Study To Prevent 
Non-Insulin-Dependent Diabetes Mellitus (STOP- 
NIDDM) (9)—have recently reported positive results. 
Therefore, a need has arisen to identify persons at high 
risk for diabetes so that physicians can offer them pre- 
ventive interventions. Because the 2-hour oral glucose 
tolerance test, which is necessary for the diagnosis of 
impaired glucose tolerance, is time consuming, costly, 
and inconvenient, it becomes relevant to ask whether 
other, more efficient means exist for identifying persons 
at high risk for diabetes. 

A popular method of assessing the predictive dis- 
crimination of a test is to use a receiver-operating char- 
acteristic (ROC) curve (10) that plots the sensitivity of 
the test against the corresponding false-positive rate. In 
the present context, sensitivity refers to the percentage of 
persons whose initial values were above a given cut point 
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Context 


Lifestyle and pharmaceutical interventions can prevent 
overt diabetes In people with impaired glucose tolerance. 





Oral glucose tolerance testing is the reference standard for 
identifying impaired glucose tolerance, but it is Inconve- 
nient and relatively expensive. 


Contribution 


The authors developed multivariable models that use 
readily available clinical variables to predict the develop- 
ment of diabetes. ` 


The models were more accurate than oral glucose toler- 
ance testing alone. 





Adding results of oral glucose tolerance testing did not 
substantially improve the model's predictions. 


Cautions 








More than half the study sample was Mexican Americen. 


Validation in other populations and translation for bedside 
calculation is needed before clinicians can use the model. 





-The Editors 


among all persons who later developed diabetes; jale- 
positive rate refers to the percentage of persons whose 
initial values were above the cut point among persons 
who nevertheless remained free of diabetes. The area 
under the ROC curve is a measure of how well a zon- 
tinuous variable can predict the outcome of interest: If 
the sensitivity increases steeply as the threshold for diag- 
nosis is relaxed, with only a relatively slow accumulation 
of false-positive results, the area under the ROC curve 
will be large; conversely, if the sensitivity increases 
slowly as the threshold for diagnosis is relaxed, with a 
rapid accumulation of false-positive results, the area un- 
der the ROC curve will be correspondingly smaller. The 
differences in the areas under two curves may be tested 
to see whether the apparent superiority of one continu- 
ous variable over another is statistically significant. We 
have used this approach to compare the 2-hour glucose 
value after an oral glucose load to various multivariable 
models for predicting future diabetes. 


MeTHODs 
Participants 

Our analyses are based on data gathered in the San 
Antonio Heart Study. The methods of this study ʻave 
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been described elsewhere (11-13). Briefly, households 
were randomly sampled from three types of neighbor- 
hoods: low, middle, and high income. Residents of these 
households were eligible if they were 25 to 64 years of 
age and not pregnant. Because the number of non—Mex- 
ican-American persons residing in the low-income areas 
was negligible, only Mexican Americans were recruited 
from these neighborhoods. Stratified random sampling- 
was used to recruit an approximately equal number of 
Mexican Americans and non-Hispanic whites from the 
middle-income and high-income neighborhoods. 

The baseline data were collected in two phases, from 
1979 to 1982 and from 1984 to 1988. A total of 5158 
participants were enrolled in these two phases, repre- 
senting a response rate of 65.3% of all eligible partici- 
pants from the selected households. A follow-up exam- 
ination was performed 7 to 8 years after the baseline 
examination on 3682 persons, representing 73.7% of 
the 4998 surviving study participants. The Institutional 
Review Board of the University of Texas Health Science 
Center at San Antonio approved the protocol. All par- 
ticipants gave informed consent. 


Measurements 

Fasting plasma glucose levels were measured for all 
participants; they then drank a standardized 75-g glu- 
cose load (Koladex or Orangedex, Custom Laboratories, 
Baltimore, Maryland). The plasma glucose level was 
measured again 2 hours later. Although various proto- 
cols have been used for oral glucose tolerance testing, 
the glucose level obtained 2 hours after the administra- 
tion of the oral glucose load is the only postload value 
that has been used as the basis for diagnostic categories 
(1-4); therefore, this was the only postload value that 
we considered. In line with common usage, we refer to 
this value as the 2-hour glucose value. Diabetes was di- 
agnosed according to WHO criteria (fasting glucose 
level = 7.0 mmol/L [2126 mg/dL] or 2-hour glucose 
level = 11.1 mmol/L [2200 mg/dL]) (3). Persons who 
reported a history of diabetes diagnosed by a physician 
and who reported current use of insulin or an oral an- 
tidiabetic agent were considered to have diabetes regard- 
less of their plasma glucose levels. Participants were 
asked to bring to the examination center a list of all 
prescription medications that they were receiving or the 
containers in which the medications had been dis- 
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pensed. Participants who did not adhere to this request 
were subsequently contacted by telephone to verify their 
medications. Participants were classified as having dia- 
betes if they met at least one of the above three criteria 
(fasting glucose value, 2-hour glucose value, or antidia- 
betic medications), even if all three variables were not 
recorded. Participants were classified as nondiabetic if all 
three variables were recorded and none met the criterion 
for diabetes. Persons with diabetes wko were not taking 
insulin were considered to have tvpe 2 diabetes. Partic- 
ipants with diabetes who used insulin were considered 
to have type 2 diabetes if they were at least 30 years of 
age at diabetes onset and if their body mass index (BMI) 
(weight in kg divided by height in meters squared) was 
greater than 27.0 kg/m”. Nondiahetic persons were clas- 
sified as having impaired glucose tolerance if their 
2-hour plasma glucose level was 7.8 mmol/L or higher 
(=140 mg/dL) but less than 11.1 mmol/L (<200 mg/ 
dL) (1-4). Height; weight; blood pressure; plasma glu- 
cose level; serum total, low-density lipoprotein (LDL), 
and high-density lipoprotein (HDL) cholesterol levels; 
and serum triglyceride level were measured by using pre- 
viously reported methods (11, 12). 


Statistical Analysis 

Baseline characteristics of the study sample accord- 
ing to sex and ethnicity were adjusted for age by analysis 
of covariance using SAS software (14). We developed a 
multiple logistic regression model with incident diabetes 
as the dependent variable and a panel of baseline char- 
acteristics that are ordinarily available in a routine clin- 
ical setting as independent variables. We refer to this 
model—which includes (with or without selected inter- 
actions, as explained in the Results section) age; sex; 
ethnicity; fasting and 2-hour glucose levels; systolic and. 
diastolic blood pressures; total, LDL, and HDL choles- 
terol levels; triglyceride level; kody mass index; and pa- 
rental or sibling history of diabetes—as the full model. In 
addition to testing the statistical significance of each in- 
teraction term, we also used likelihood ratio tests to glo- 
bally compare models with and without interactions. 
We assessed the importance of the 2-hour glucose value 
for predicting diabetes by comparing the full model with 
a nested model that excluded the 2-hour glucose value. 

We also examined a simplified model based on 
widely recognized diabetes risk factors, which we call the 
clinical model. We believe that clinicians would more 
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readily accept this simplified model because it entails 
fewer variables. The variables used in the clinical model 
were age, sex, ethnicity, fasting glucose level, systolic 
blood pressure, HDL cholesterol level, body mass index, 
and parental or sibling history of diabetes. This model 
was also examined with and without selected interac- 
tions and with and without 2-hour glucose value. We 
assessed the goodness of fit of all models by using the 
Hosmer—Lemeshow test (14). 

We compared the predictive discrimination of the 
multivariable models to the predictive discrimination of 
the 2-hour glucose measurement by using ROC curves. 
The cutoff point defining impaired glucose tolerance 
represents only one of many possible cutoff points along 
the 2-hour glucose curve. The ROC curves were calcu- 
lated for the multivariable models and for 2-hour glu- 
cose concentration by using SAS PROC LOGISTIC 
software (14), and were plotted for each 1% increment 
of the false-positive rate. The diabetes risks predicted for 
each person by the multivariable models were used in 
the analysis of the ROC curve. We used Stata software 
(15) to estimate the 95% Cls of the areas under the 
ROC curves and the statistical significance of differences 
between these areas according to the algorithm devel- 
oped by DeLong and colleagues (16). We also compared 
nested models by using likelihood ratio testing. The 
95% CIs of the areas'under the ROC curves and the 
statistical significance of differences in the areas were 
then validated by use of the internal bootstrap resam- 
pling procedure (1000 samples with replacement) de- 
scribed by Harrell (17). 


Role of the Funding Source 

The funding source for this study, the National 
Heart, Lung, and Blood Institute, played no role in the 
design or conduct of the study or in the reporting of its 
results. 


RESULTS 

Of the 1838 Mexican Americans and 1166 non- 
Hispanic white persons without diabetes-at the baseline 
examination, 208 Mexican Americans and 67 non-His- 
panic whites developed type 2 diabetes in the 7.5-year 
follow-up period. Excluded from these tallies are 354 
persons with diabetes at baseline, 192 whose diabetes 
status was indeterminate at baseline, and 132 whose di- 
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Table 1. Age-Adjusted Diabetes Risk Factors at Baseline, according to Ethnicity and Sex, In the San Antonio 














Heart Study* 
‘Variable Mexican Americans Non-Hispanic White Persons 
Men (n = 732) Women (n = 1059) Men (n = 492) Women (n = 620) 
Age, yt 42.6 + 0.40 42.8 + 0,33 44.6 + 0,48 44.8 + 0.43 









‘Fasting blood glucose level, mmol/L 
(mg/dl) 

2-Hour glucose level, mmol/L (mg/dL) 
Systolic blood pressure, mm Hg 
Diastolic blood pressure, mm Hg 

Total cholesterol level, mmol/L (mg/dl) 
LDL cholesterol level, mmol/L (mg/dl) 
HDL cholestero! level, mmol/L (mg/dL) 
Triglyceride level, mmol/L (mg/dl) 1.9 + 0.04 (171.7 + 3.28) 
Body mass Index, kg/m? 28.1 + 0.19 

Family history of diabetes, %§ 39.6 33.7 


5.0 + 0.02 (90.1 + 0.36) 
5.9 + 0.06 (106.4 + 1.11) 
120.1 + 0.49 
74.8 + 0.33 
5.4 + 0.04 (208.0 + 1.38) 
3.4 + 0.03 (130.4 + 1.26) 
1.2 + 0.01 (46.2 + 0.53) 


4.8 + 0.02 (87.2 + 0.30) 
6.3 + 0.05 (113.6 + 0.92) 
113.1 + 0.41 
70.3 + 0.27 
5.1 + 0.03 (198.6 + 1.15) 
3.1 + 0.03 (119.7 + 1.05) 
1.4 + 0.01 (54.3 + 0.44) 
1.4 + 0.03 (126.4 + 2.73) 
27.9 + 0.16 


5.0 + 0.02 (89.6 + 0.44) 
5.5 + 0.08 (99.2 + 1.35) 
117.0 + 0.60 
73.0 + 0.40 
5.2 + 0.04 (202.2 + 1.69) 
3.3 + 0.04 (126.5 + 1.54) 
1.3 + 0.02 (48.6 + 0.65) 


4.8 + 0.02 (86.2 + 0.39) 
5.7 + 0.07 (102.3 + 1.21) 
110.0 + 0.54 
68.3 + 0.35 
5.2 + 0.04 (201.2 + 1.50) 
3.1 + 0,04 (119.3 + 1.37) 
1.6 + 0.01 (60.6 + 0.58) 
1.6 + 0.05 (143.1 + 4.00) 1.2 + 0.04 (108.1 + 3.57) 
265 + 0.23 24.8 + 0.20 
21.0 15.6 





* Values with the plus/minus sign are the mean + SE. HDL = high-density lipoprotein; LDL = low-density lipoprotein. 


TF values ave for thie mals efecte of ena sex, and the ihteraction between ethni 
+ Unadjusted variable. 


icity and sex 


§ Participants were considered to have a family history if they had a parent or sibling with diabetes mellitus. This variable was es for age by using logistic regression. 


abetes status was indeterminate at follow-up. (Partici- 
pants with indeterminate status had no evidence of dia- 
betes but were missing values for at least one of the three 
study criteria for diabetes classification.) Of the 275 par- 
ticipants with incident diabetes, 221 were not receiving 
pharmacologic treatment for diabetes and were given a 
diagnosis exclusively on the basis of plasma glucose lev- 
els that met the WHO criteria (3). Of the 54 partici- 
pants with confirmed pharmacologic treatment for dia- 
betes, 45 also met one or both plasma glucose criteria 
for diabetes. Thus, only 9 incident cases of diabetes were 
diagnosed exclusively on the basis of medication history. 
The analyses presented here also exclude data on 101 
persons with missing values for at least one predictor 
variable. Thus, our analyses are based on the data of 
1791 Mexican Americans and 1112 non-Hispanic 
whites, of whom 204 Mexican Americans and 65 non- 
Hispanic whites developed diabetes. 

Table 1 shows age-adjusted baseline characteristics 
of the study sample according to sex and ethnicity. We 
observed significant sex-by-ethnicity interactions for to- 
tal and HDL cholesterol levels and for body mass index. 
The logistic regression coefficients, however, were not 
statistically significant for any of these interactions in the 
full or clinical model, and the global likelihood ratio test 
of these models with and without the interaction terms 
was likewise not significant. Therefore, we did not fur- 
ther consider models with interactions. 

Table 2 shows the areas under the ROC curves, 
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their 95% CIs, their EEE E goodness-of-fit 
statistics, and tests of the statistical significance of the 
differences between various models by using the 
DeLong algorithm (16) and, for comparison of nested 
models, likelihood ratio tests. The Hosmer—Lemeshow 
test did not reject the goodness of fit for any of the 
models. 

The principal finding presented in Table 2 is that 
all of the multivariable models outperformed the model 
that relies exclusively on the 2-hour glucose measure- 
ment in predicting future type 2 diabetes—that is, the 
areas under their ROC curves are in every case larger 
than the areas under the ROC curves for 2-hour glucose 
measurement alone. The multivariable model with the 
smallest area under its ROC curve—namely, the clinical 
model without 2-hour glucose—significantly outper- 
formed the model consisting exclusively of the 2-hour 
glucose value; moreover, the other multivariable models 
performed at least as well as the model consisting of 
2-hour glucose value alone. The full model with or 
without 2-hour glucose measurement was not signifi- 
cantly better than the corresponding clinical models. For 
both the full model and the clinical model, inclusion of 
the 2-hour glucose value significantly increased the areas 
under the ROC curves, but the improvements in both 
cases were less than 1.5%. (The 95% Cls obtained by 
the bootstrap procedure were similar to those shown in 
Table 2 [obtained by using the DeLong algorithm].) 
The significance of the differences between areas under 
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Table 1—Continued 


P Values for Main Effects and Interactionst 





Ethnicity Sex Ethnicity x Sex 
<0.001 >02 >0.2 
0.0393 <0.001 >0.2 
<0.001 <0.001 0.0776 
<0.001 <0,001 >0.2 
- <0.001 <0.001 >0.2 
>0.2 <0.001 0.0038 
0.1586 <0.001 0.1749 
<0.001 <0,001 <0.001 
<0.001 <0.001 0.1312 
<0.001 0.001 <0.001 
<0.0056 <0.001 >0.2 


the ROC curves shown in Table 2 were also validated 
by the bootstrap procedure—that is, the 95% Cls of the 
differences in areas obtained by the bootstrap procedure 
excluded zero when the other tests were statistically sig- 
nificant and included zero when the other tests were not 
statistically significant. In particular, in 95% of replica- 
tions the areas under the ROC curves for the models 
that included 2-hour glucose measurement exceeded the 
areas under the corresponding ROC curves that ex- 
cluded 2-hour glucose value by not mere than 2.8% and 


not less than 0.5%. The parameter estimates for the 
clinical model with the 2-hour glucose value excluded 
are given in the Appendix. The parameter estimates for 
the other models are available from the authors upon 
request. 

The Figure provides a visual representation of se- 
lected ROC curves and shows that both multivariable 
models are superior to the model based exclusively on 
2-hour glucose value. The position of impaired glucose 
tolerance on the 2-hour glucose curve is indicated. The 
sensitivity and false-positive rate of impaired glucose tol- 
erance are 50.9% and 10.2%, respectively. The Figure 
shows that at the same false-positive rate, the clinical 
model has slightly better sensitivity. However, this sen- 
sitivity and false-positive rate can be achieved by using 
the clinical model without performing an oral glucose 
tolerance test. If a higher sensitivity is desired, the clin- 
ical model is clearly superior to relying on the 2-hour 
glucose value alone. 


Discussion 

Overwhelmingly, the method used for identifying 
persons at high risk for diabetes in research applications 
has been to select persons with impaired glucose toler- 


Table 2. Areas under Receiver-Operating Characteristic Curves for Models Predicting the 7.5-Year Incidence of Type 2 


Diabetes Mellitus In the San Antonio Heart Study* 





Models and Model Comparisons Area Under the P Value P Values for Model 
Recelver-Operating (Hosmer~-Lemeshow)t Comparisons 
Characteristic Curve 
(95% Cl), % DeLongt Likelihood 
Ratio Test§ 
Models 
Full model with 2-h glucose 85.9 (83.6-88.3) >0.2 
Full model—no 2-h glucose 84.5 (82.0-87.0) 0.12 
Clinical model with 2-h glucose 85.7 (83.4-88.2) >0.2 
Clinical model—no 2-h glucose 84.3 (81.8-86.7) >0.2 
2-Hour glucose 77.5 (74.3-80.7) 0.20 
” Comparisons between models 
Full model with 2-h glucose vs. full model—no 2-h glucose 0.020 <0.001 
Full model with 2-h glucose vs. clinical model with 2-h glucose 0.105 >0.2 
Full model—no 2-h glucose vs. clinical model—no 2-h glucose 0.079 0.18 
Clinical mode! with 2-h glucose vs. clinical model—no 2-h glucose 0.015 <0.001 
Clinical model—no 2-h glucose vs. 2-h glucose <0.001 4 


* The models assessed were full or clinical multiva-iable models with or without 2-hour plasma glucose value and 2-hour plasma glucose level only. The clinical multivariable 


models used the following variables: age, sex, ethnicity, fasting glucose level, systolic blood pressure, 


high-density lipoprotein cholesterol level, body mass index, and parent 


or sibling with diabetes. The full muldvariabie models included all variables from the clinical model plus diastolic blood pressure, total and low-density lipoprotein cholesterol 


levels, and triglyceride level. 
t P values calculated by using the Hosmer—Lemeshow goodness-of-fit test. 


t P values for test of difference in areas under two receiver-operating characteristic curves; calculated by using the method developed by DeLong and colleagues (16). 


§ P value for the likelihood ratio test. 
I Not applicable for nonnested models. 
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Figure. Recelver-operating characteristic curves for the 
full multivariable model with 2-hour glucose value 
included, the clinical model with the 2-hour glucose 
measurement excluded, and the 2-hour glucose variable 
by itself. 





100 
80 
aa where? 
È eee Impaired glucose tolerance 
2 W 
; F 40 Pi 
“ 44444 Full model with 2-hour glucos= 
204" mnn Clinical model—no 2-hour glucose 
s 


soseo 2-hour glucose alone 





The location (large circle) of impaired glucose tolerance (plasma glucose 
level =7.8 mm/L [=140 mg/dL]) on the 2-hour glucose curve is indi- 
cated. 


ance with minimal or no regard to other diabetes risk 
factors (7—9). Impaired glucose tolerance is defined by 
the plasma glucose level measured 2 hours after an oral 
glucose load; thus, a 2-hour glucose tolerance test is 
necessary to identify persons in this category. Because of 
its cost and inconvenience, the oral glucose tolerance 
test has been met with considerable resistance and is 
rarely used in ordinary clinical practice (4, 18). Because 
clinical trials have documented that diabetes can be pre- 
vented by behavioral or pharmacologic interventions (7— 
9), there is a need to develop methods to identify per- 
sons at high risk for diabetes by using techniques that 
will be widely accepted in clinical and public health 
settings, not just in research settings. Our results suggest 
that using a simple multivariable model—consistirg of 
readily available clinical measurements, most of which 
are routinely gathered anyway, and not requiring a 
2-hour oral glucose tolerance test—is superior to relying 
exclusively on the 2-hour glucose value for identifying 
persons at high risk for future type 2 diabetes. We be- 
lieve that this simple clinical model will be more readily 
accepted by clinicians because it contains fewer variables 
and is not significantly inferior to the full model in 
predictive discrimination. Although the addition of the 
2-hour glucose value to either multivariable model. im- 
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proved its predictive discrimination even further, the 
improvements were minor relative to the differences in 
predictive discrimination between the multivariable 
models and exclusive reliance on 2-hour glucose value. 
Moreover, addition of the 2-hour glucose value to the 
multivariable models would probably undermine pa- 
tients’ and clinicians’ acceptance of this method (4, 18). 

Although the 2-hour glucose value may add little to 
identifying persons at risk for future diabetes, oral glu- 
cose tolerance tests are arguably still needed to diagnose 
prevalent cases of diabetes in which the only manifesta- 
tion of the disease is an abnormal 2-hour glucose value. 
Although the American Diabetes Association has taken 
the position that identifying such cases is not mandatory 
(4), the WHO has dissented from this viewpoint (3). A 
full discussion of this matter is beyond the scope of the 
present paper; however, it should be noted that no clin- ` 
ical trial has ever focused specifically on the benefits of 
treating such patients instead of waiting until they man- 
ifest fasting hyperglycemia. Moreover, patients whose 
diabetes is diagnosed solely on the basis of an abnormal 
2-hour value have a high rate of reversion to normal on 
follow-up and may in fact represent false-positive diag- 
noses. We have. previously reported, for example, that 
such cases were almost 5 times more likely to revert to 
nondiabetic status after 7 to 8 years of follow-up com- 
pared with persons meeting conventional fasting or clin- 
ical diagnostic criteria (19). 

In addition to inconvenience, cost is another obsta- 
cle to the widespread adoption of the 2-hour oral glu- 
cose tolerance test as a screening tool for identifying 
persons with impaired glucose tolerance. The American 
Diabetes Association has recommended screening crite- 
ria for diabetes (4). The clinical model, the details of 
which are given in the Appendix, could be incorporated 
as it stands into clinical practice and public health prac- 
tice with the aid of a hand-held, programmable calcula- 
tor or a personal computer. The model could be used in 
clinical practice to support patient counseling and in 
public health practice to identify target populations for 
preventive interventions. Before such a clinical and pub- 
lic health tool is adopted, however, certain limitations of 
the present study need to be acknowledged. First, the 
estimates of the model parameters could be biased by 
the persons whose diabetic status was unknown because 
of missing data at baseline or follow-up or because they 


died before follow-up. This limitation indicates a need 
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to validate the model in other populations. In addition 
to further validation in populations similar to those in 
our analysis, the model should be validated in other 
high-risk ethnic groups, such as Native Americans and 
African Americans, as well as non-U.S. populations. 
Clearly, we cannot state with confidence that our model 
would perform satisfactorily in these ethnic groups be- 
cause they were not included in the present study. Be- 
cause the development of diabetes has been studied in 
many prospective cohort studies, most of which have 
contained all, or at least most, of the risk factors in our 
analysis, we hope that this report will stimulate other 
researchers with suitable databases to evaluate prediction 
models for type 2 diabetes similar to those presented here. 


APPENDIX 
The following are parameter estimates for the clinical model 
without the value for the glucose level obtained 2 hours after the 
administration of an oral glucose load: 

p= UU —e%), where x = —13.415 + 0.028(age) + 0.661 
(sex) + 0.412(MA) + 0.079(FG) + 0,018(SBP) — 0.039(HDL) + 
0.070(BMI) + 0.481(family history). In this equation, p = the 
probability of developing diabetes aver the 7.5 year follow-up 
period; age is in years; sex = 1 if female, 0 if male; MA = 1 if 
Mexican American, 0 if non-Hispanic white; FG = fasting glu- 
cose in mg/dL; SBP = systolic blood pressure in mm Hg; 
HDL = high-density lipoprotein cholesterol level in mg/dL; 
BMI = body mass index in kg/m”; and family history = 1 if at 
least one parent or sibling has diabetes or 0 if not. 
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High Risk for Hyperlipidemia and the Metabolic Syndrome after an 
Episode of Hypertriglyceridemia during 13-cis Retinoic Acid Therapy 


for Acne: A Pharmacogenetic Study 


Nicolas Rodondi, MD; Roger Darioli, MD; Albert-Adrien Ramelet, MD; Daniel Hohl, MD; Vincent Lenain; Jean Perdrix, MD; 
Vincent Wietlisbach, PhD; Walter F. Riesen, PhD; Thomas Walther; Laurent Medinger, MD; Pascal Nicod, MD; 


Béatrice Desvergne, MD, PhD; and Vincent Mooser, MD 


Background: Administration of 13-cis retinoic acid (isotretinoin) 
for acne is occasionally accompanied by hyperlipidemia. It is not 
known why some persons develop this side effect. 


Objective: To determine whether isotretinoin triggers a familial 
susceptibility to hyperlipidemia and the metabolic syndrome. 


Design: Cross-sectional comparison. 
Setting: University hospital in Lausanne, Switzerland. 


Participants: 102 persons in whom triglyceride levels increased 
at least 1.0 mmol/L (289 mg/dL) (hyperresponders) anc 100 
persons in whom triglyceride levels changed 0.1 mmol/L (=9 
mg/dL) or less (nonresponders) during isotretinoin therapy for 
acne. Parents of 71 hyperresponders and 60 nonresponders were 
also evaluated. 


Measurements: Waist-to-hip ratio; fasting glucose, insulin, and 
lipid levels; and apoE genotype. 


Results: Hyperresponders and nonresponders had similar pre- 


treatment body weight and plasma lipid levels. When reevaluated 
approximately 4 years after completion of isotretinoin therapy, 
hyperresponders were more likely to have hypertriglyceridemia 
(triglyceride level > 2.0 mmol/L [>177 mg/dL]; odds ratio [OR], 
4.8 [95% Cl, 1.6 to 13.8]), hypercholesterolemia (cholesterol 
level > 6.5 mmol/L [>252 mg/dL]; OR, 9.1 [Cl, 1.9 to 43)), 
truncal obesity (waist-to-hip ratio > 0.90 [OR, 11.0 (CI, 2.0 to 
59]), and hyperinsulinemia (insulin- glucose ratio > 7.2; OR, 3.0 
[CI, 1.6 to 5.7]). In addition, more hyperresponders had at least 
one parent with hypertriglyceridemia (OR, 2.6 [CI, 1.2 to 5.7]) or 
a ratio of total to high-density lipoprotein cholesterol that ex- 
ceeded 4.0 (OR, 3.5 [Cl, 1.5 to 8.0]). Lipid response to isotretinoin 
was closely associated with the apoE gene. 


Conclusion: Persons who develop hypertriglyceridemia during 
isotretinoin therapy for acne, as well as their parents, are at 
increased risk for future hyperlipidemia and the metabolic syn- 
drome. 


Ann Intern Med. 2002;136:582-589, 
For author affiliations, see end of text. 
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Li abnormalities have been associated with the use 
of various pharmacologic agents, including B-block- 
ers, diuretics, estrogens, HIV-1 protease inhibitors (1), 
and 13-cis retinoic acid (isotretinoin [Accutane], Rache, 
Basel, Switzerland) (2, 3). Isotretinoin is the treatment 
of choice for severe acne resistant to other treatments. 
In some patients (20%), isotretinoin causes a marked 
but reversible elevation in plasma concentrations of trig- 
lyceride-rich lipoproteins, which can result in acute pan- 
creatitis (4). The severity of this complication has 
prompted dermatologists to systematically monitor fast- 
ing plasma lipid levels whenever they prescribe isotreti- 
noin. The mechanism for isotretinoin-induced hyperlip- 
idemia remains elusive, and it is not known why only a 
fraction of persons develop this side effect. 

It is possible that isotretinoin elevates plasma tri- 
glyceride levels in patients with acne who have a latent, 
possibly familial and genetic predisposition to hyperlip- 
idemia. The most common form of familial lipid disor- 
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ders is familial combined hyperlipidemia (5). This con- 
dition shares a series of features with the metabolic 
syndrome, a multifaceted condition characterized by hy- 
perlipidemia, hypertension, hyperuricemia, insulin resis- 
tance, diabetes, and obesity (6-10). Familial combined 
hyperlipidemia and the metabolic syndrome are usually 
dormant during childhood and become progressively 
apparent in adults. Both conditions are major contribu- 
tors to heart disease. Although these disorders have a 
familial component (5, 11), the responsible genes have 
not been identified. Elucidation of the genetic basis of 
familial combined hyperlipidemia and the metabolic 
syndrome has been hampered by the heterogeneity of 
these disorders and their incomplete penetrance, which 
are consistent with strong gene—environment interac- 
tions. We reasoned that isotretinoin is an environmental 
trigger that unmasks a latent familial predisposition to 
hyperlipidemia and the metabolic syndrome. 








To test our hypothesis, we used a family-based 
cross-sectional comparison. We initially identified a 
large group of young adults who had developed a pro- 
nounced elevation in plasma triglyceride levels during 
isotretinoin therapy for acne (hyperresponders) and an 
equally large group whose plasma triglyceride levels had 
not changed during therapy (nonresponders). All partic- 
ipants were reevaluated for markers of the metabolic 
syndrome while not receiving therapy. Parents of hyper- 
responders and nonresponders were also evaluated. 


METHODS 
Study Design and Participants 

Initially, we examined the medical records of 613 per- 
sons with acne who had been treated with isotretinoin for 
at least 4 weeks between 1988 and 1998 at the dermatol- 
ogy division of CHUV University Hospital and at the 
practices of four dermatologists in the area of Lausanne, 
Switzerland. For 601 participants (98%), fasting plasma 
lipid levels had been measured once before initiation of 
isotretinoin therapy and had then been monitored monthly 
by the same laboratory. A total of 18 persons were excluded 
because they had fasting pretreatment plasma cholesterol 
levels of 7.0 mmol/L or more (2271 mg/dL), triglyceride 
levels of 3.0 mmol/L or more (2266 mg/dL), or both. 
Thus, 583 persons were included in the analysis (Figure 1). 
Mean duration of isotretinoin course was 6 months, and an 
average of six lipid values were available for each participant 
during treatment. We determined isotretinoin-associated 
changes in fasting plasma triglyceride level by calculating 
the difference between the highest value recorded during 
isotretinoin therapy and the pretreatment level. Hyperre- 
sponders (7 = 117) were identified as persons who had 
developed an increase in plasma triglyceride level of 1.0 
mmol/L or more (289 mg/dL) (corresponding to the up- 
per quintile in the distribution); 145 participants whose 
plasma triglyceride levels had remained unchanged or de- 
creased during isotretinoin therapy (a difference = 0.1 
mmol/L [=9 mg/dL], corresponding to the lower quartile 
in the distribution) were considered nonresponders. We 
contacted the hyperresponders and the nonresponders and 
asked them to participate in our study and to be reevalu- 
ated while not receiving therapy. Only 15 hyperresponders 
and 45 nonresponders were not found or declined to par- 
ticipate. Participation rate was higher for hyperresponders 
(87%) than nonresponders (69%) (P = 0.001) because of 
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Context 

Isotretinoin (Accutane, Roche, Basel, Switzerland) is the 
treatment of choice for severe acne that is resistant to 
topical treatment. 

Approximately 20% of patients develop marked elevations 
in triglyceride levels. 

The mechanism responsible for isotretinoin-induced hyper- 
lipidemia is unknown. 





idemia identifies patients at high risk for chronic hyperlip- 
idemia, truncal obesity, and hyperinsulinemia. 

The apoE gene and e2 and e4 alleles were more common 
in patients with isotretinoin-induced hypertriglyceridemia 

than in patients who had no lipid abnormalities while tak- 
ing the drug. 





increased risks for chronic hyperlipidemia and the meta- 
bolic syndrome that are possibly related to the apoE gene. 





~The Editors 


difficulties in motivating healthy persons who had shown 
no change in plasma lipid levels during isotretinoin ther- 
apy. A total of 102 hyperresponders and 100 nonre- 
sponders were reevaluated while not receiving therapy. We 
also contacted the parents of these participants (when both 
parents were available) and eventually recruited both par- 
ents of 71 hyperresponders and 60 nonresponders. The 
procedures were in accordance with institutional guide- 
lines. The local Ethics Committee approved the protocol, 
and each participant provided informed consent. 


Measurements 

Participants filled out a questionnaire and had a phys- 
ical examination, including measurement of height, body 
weight, waist-to-hip ratio, and blood pressure (evaluated 
using a sphygmomanometer while participants were seated 
for 210 minutes). Fat mass was estimated by bioelectric 
impedance using the Bio-Z generator (Eugédia, Paris, 
France), as described elsewhere (12). Venous blood was 
collected on EDTA after a 12-hour fast and was processed 
within 2 hours. Nineteen parents receiving lipid-lowering 
therapy were asked to stop therapy at least 1 week before 
they were examined. The clinical chemistry laboratory of 
Lausanne University Medical Policlinic performed bio- 
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Figure 1. Flow chart of the study. 
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Nonresponders {n = 321) Hyperresponders 


Excluded 











Excluded because of missing 
lipid values or pretreatment 
hyperlipidemia (n = 30) 




















To convert mmol/L to mg/dL, divide by 0.0113. 


chemical measurements, as described elsewhere (1). 
Genomic DNA was isolated from peripheral blood cells, 
and a series of sequence variations was examined by using 
polymerase chain reaction amplification and restriction di- 
gest, according to published protocols: the €2, €3, and e4 
alleles within the apoE gene (13); the Prol2Ala polymor- 
phism within the peroxisome proliferator-activated recep- 
tor (PPAR)~y gene (14); the C to A substitution at postion 
—278 within the 5’ flanking region of the cholesterol 7a- 
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hydroxylase (CYP7-a) gene (15); and the SA, Xmnl and 
Mspl polymorphisms within the apoAI-CII-AIV genes 
(16). 


Statistical Analyses 

Data are presented as the mean (+SD). Statistical 
analyses were performed by using SPSS, version 10.0 
(SPSS, Inc., Chicago, Illinois). We used t-tests, or Wil- 
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coxon rank-sum tests when appropriate, to compare 
clinical characteristics. For comparison of frequency dis- 
tribution, we used the chi-square test or the Fisher exact 
test. Logistic regression analysis was used to calculate the 
risk for metabolic disorders associated with a previous 
elevation in plasma triglyceride levels during isotretinoin 
therapy. The same type of analysis was performed to 
evaluate the risk in hyperresponders and nonresponders 
having one or two parents with metabolic disorders. 


Role of the Funding Sources 

None of the funding sources had any role in the 
design of the study; the collection, analysis, and inter- 
pretation of the data; or the decision to submit the 
manuscript for publication. 


RESULTS 
Changes in Plasma Triglyceride Levels during 
IsotretinolIn Therapy 

Isotretinoin-associated changes in fasting plasma tri- 
glyceride level ranged from —0.95 mmol/L (—84 mg/ 
dL) to 3.75 mmol/L (332 mg/dL). Average change was 
0.57 + 0.67 mmol/L (50 +59 mg/dL). Compared 
with nonresponders (n = 100), hyperresponders (n = 
102) had similar pretreatment body weight (63.3 + 9.6 
kg vs. 64.4 + 11.4 kg; P> 0.2) and plasma levels of 
total cholesterol (4.6 + 0.8 mmol/L [176 + 32 mg/dL] 
vs. 4.8 + 1.0 mmol/L [186 + 37 mg/dL]; P = 0.07) 
and triglycerides (1.1 + 0.4 mmol/L [101 + 38 mg/dL] 
vs. 1.2+0.5 mmol/L [104 + 42 mg/dL]; P> 0.2). 
Hyperresponders had received a 10% higher dosage of 
isotretinoin (0.53 + 0.11 mg/kg of body weight vs. 
0.59 + 0.14 mg/kg of body weight; P = 0.003). 


Characteristics of Hyperresponders and Nonresponders 
When Not Receiving Isotretinoin Therapy 
Hyperresponders and nonresponders were reevalu- 
ated 3.8 + 2.5 years (median, 4 years) after completion 
of isotretinoin therapy. Mean age was 27.4 + 7.2 years 
(range, 16 to 49 years; median, 26 years). In contrast to 
the pretreatment period, hyperresponders had a higher 
body mass index and higher fasting plasma concentra- 
tions of total cholesterol and triglycerides than non- 
responders (Table 1). Moreover, waist-to-hip ratio; fat 
mass content; systolic blood pressure; plasma levels of 
low-density lipoprotein cholesterol, apolipoprotein B, 
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and insulin; ratio of total cholesterol to high-density 
lipoprotein (HDL) cholesterol; and ratio of insulin to 
glucose were all higher in hyperresponders. ` 

To further characterize the relationship between the 
lipid response to isotretinoin therapy and the subse- 
quent development of metabolic disorders, we per- 
formed logistic regression analysis, using age, sex, apoE 
genotype, and dose of isotretinoin as covariates (Figure 
2). This analysis indicated that a previous elevation of 
1.0 mmol/L or greater (=89 mg/dL) in plasma triglyc- 
eride levels during isotretinoin therapy was associated 
with an increased risk for hypertriglyceridemia (triglyc- 
eride level > 2.0 mmol/L [>177 mg/dL]; odds ratio 
[OR], 4.8 [95% CI, 1.6 to 13.8]), hypercholesterolemia 
(cholesterol level > 6.5 mmol/L [>252 mg/dL]; OR, 
9.1 [CI, 1.9 to 43]), truncal obesity (waist-to-hip ra- 
tio > 0.90; OR, 11.0 [CI, 2.0 to 59]), and hyperinsu- 
linemia (insulin—glucose ratio > 7.2; OR, 3.0 [CI, 1.6 
to 5.7]). 

The metabolic syndrome is characterized by the ag- 
gregation of various disorders. We determined how 
many of five disorders were present in each participant 
while not receiving therapy. We considered hypertri- 
glyceridemia (>2.0 mmol/L [>177 mg/dL]), hypercho- 
lesterolemia (>6.5 mmol/L [252 mg/dL]), hyperinsu- 
linemia (insulin—glucose ratio > 7.2), elevated body 
weight (body mass index > 25 kg/m), and hyperten- 
sion (systolic blood pressure = 140 mm Hg, diastolic 
blood pressure =90 mm Hg, or both). Hyperre- 
sponders had, on average, two times more disorders than 
nonresponders (1.5 + 1.3 vs. 0.8 + 0.8; P< 0.001). 
Moreover, 40 of 102 hyperresponders had two or more 
of these conditions, compared with 13 of 100 non- 
responders (adjusted odds ratio, 5.6 [CI, 2.5 to 12.4]; 
P< 0.001). 


Clinical Characterlstics of the Parents 

To explore the familial component of the lipid re- 
sponse to isotretinoin therapy, we also examined both 
parents of 71 hyperresponders and 60 nonresponders for 
markers of the metabolic syndrome. Both fathers and 
mothers of hyperresponders had higher plasma triglyc- 
eride levels and a higher ratio of total to HDL choles- 
terol than fathers and mothers of nonresponders (Table 
1). In addition, the proportion of hyperresponders who 
had none, one, or two parents with hypertriglyceridemia 
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Table 1. Characteristics of Hyperresponders and Nonresponders and Their Parents While Not Receiving 


Isotretinoin Therapy 





Characteristic 


Age, y 

Sex (male/female), n/n 

Body mass index, kg/m? 
Waist-to-hip ratio 

Fat mass, % 

Systolic blood pressure, mm Hg 
Diastolic blood pressure, mm Hg 
Triglycerides, mmol/L (mg/dL) 
Total cholesterol, mmol/L (mg/dL) 
HDL cholesterol, mmol/L (mg/dL) 
LDL cholesterol, mmol/L (mg/dL) 
Ratio of total to HDL cholesterol 
Apolipoprotein B level, g/L 
Insulin, pmol/L 

Insulin-glucose ratio 

Uric acid, pmol/L 

Fibrinogen, g/L 





Hyperresponders 
{n = 102) 


28.1 + 7.0 
50/52 
22.9 +35 
0.80 + 0.08 
219+ 7.1 
125 +543 
85+ 8 
1.5 + 0.7 (132 + 60) 
5.1 + 1.2 (197 + 47) 
1.5 + 0.4 (58 + 16) 
2.9 + 1.1 (112 + 41) 
3621.1 
1.0 +03 
49 + 48 
9.7 + 10.0 
264 = 66 
2.6205 


Nonresponders 
(n = 100) 


26.7 + 7.3 

52/48 

21.7 22.7 

0.77 + 0.06 

19.5 +67 
R1 + 10 
8327 


1.02 0.4 (91 = 39) 
4.7 = 0.9 (180 + 37) 
1.6 + 0.4 (63 + 15) 
2.6 + 0.8 (99 + 31) 


3.0+07 
6.8 + 0.2 
38 + 22 
7.2 +39 
250 + 58 
2.4 +04 


P Value 


0.17 
>0.2 
0.005 
0.02 
0.02 
0.03 
0.11 
<0.001 
0.004 
0.05 
0.01 
<0.001 
<0.001 
0.03 
0.02 
0.09 
0.10 


Fathers of 
Hyperresponders 
{n = 71} 


55.8 + 75 


26.6 + 4.4 

0.94 + 0.06 

23.3 + 7.5 

137 + 14 
93 +8 

2.0 + 1.5 (174 + 134) 
6.3 + 1.2 (246 + 46) 
1.4 40.3 65 = 13) 
4.0 + 1.1 (157 + 43) 
4821.6 

4.3203 
51+ 38 

86465 

321 + 60 

2.8 + 0.7 


Fathers of 
Nonresponders 
(n = 60) 


56.5 £74 


26.3 + 3.0 
0.93 + 0,06 
23.0 +74 
136% 17 
9+8 
1.5 + 0.7 (136 + 65) 
6.0 = 0.9 (234 + 34) 
4.5 * 0.3 (58 + 13) 
3.8 + 0.8 (148 + 31) 
4.2% 1.1 
1.20.2 
41 + 29 
Ea aeons Ws 
303 + 54 
28+05 


P Value 


Ni a a e a 
* Values presented with a plus/minus sign are the mean £ SD. HDL = high-density lipoprotein; LDL = low-density lipoprotein. 


Figure 2. Risk for metabolic disorders according to the previous lipid response to isotretinoin therapy for acne in 102 
hyperresponders and 100 nonresponders. 


Variable 








Affected Hyperresponders/ 
Affected Nonresponders, n/n 


BMI > 25 kg/m? 





Waist-to-hip ratio 2 0.90 

Fat mass > 25% 

Systolic blood pressure 2 140 mm Hg 
Diastolic blood pressure > 90 mm Hg 
Triglyceride level > 2.0 mmol/L 

Total cholesterol level > 6.5 mmol/L 
HDL cholesterol level < 1.1 mmol/L 
Total-HDL cholesterol ratio > 4.0 
LDL cholesterol level > 4.0 mmol/L 
Apolipoprotein B level > 1.0 g/L 
Insulin-glucose ratio > 7.2 

Uric acid level > 300 pmol/L 
Fibrinogen level > 3 g/L 

CAD or stroke 


23/10 
14/2 
42/27 
15/7 
28/20 
20/5 
17/2 
17/9 
27/10 
18/4 
36/15 
58/37 
28/22 
15/12 
0/0 








0.4 


Risk Increased in 
Nonresponders 


FTIT T 


Odds Ratio (95% Cl) 


TF 7 


10 


Risk Increased in 
Hyperresponders 





Odds ratios were calculated by using logistic regression analysis after adjustment for age, sex, apoE genotype, and dosage of isotretinoin, BMI = body 
mass index; CAD = coronary artery disease; HDL = high-density lipoprotein; LDL = low-density lipoprotein. To convert triglyceride values to mg/dL, 
divide by 0.0113; to convert total, HDL, and LDL cholesterol values to mg/dL. divide by 0.0259. 
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Table 1—Continued 





Mothers of Mothers of P Value 

Hyperresponders Nonresponders 

in = 71) (n = 60) 

§3.9 455 52.8269 >0.2 

25.0 +49 24.0% 3.9 >0.2 

0.81 + 0.08 0.79 + 0.08 0.14 

29.9 + 8.3 29.3 + 6.7 >0.2 
137 +19 131415 0.07 
S829 88 t9 >0.2 
1.5 = 0.6 (137 * 56) 1.2 + 0.4(107 + 39) 0.001 
6.2 £ 1.1 (239 » 44) 5.9 + 0.9 (228 + 37) 0.11 
1.8 + 0.4 (71 + 16) 1.9 + 0.4 (75 + 16) 0.10 
3.6 & 1,1 (140 £ 43) 3.4 + 0.9 (431 + 38) 0.19 
3621.1 3.2209 0.02 
1.10.3 1.0202 0.05 
41 + 28 35 + 22 0.16 
7.2243 6.5 + 3.6 0.16 
242 + 62 226 £ 53 0.12 
282407 2.8205 >0.2 


was 57%, 34%, and 9%, respectively, compared with 
78%, 22%, and 0% in nonresponders (P = 0.01). Six- 
teen percent, 64%, and 20% of hyperresponders and 
40%, 55%, and 5% of nonresponders had no parents, 
one parent, or both parents with a ratio of total to HDL 
cholesterol exceeding 4.0 (P = 0.002). The odds ratios 
for having one or two parents with markers of the met- 
abolic syndrome are described in Figure 3. In hyperre- 
sponders, the risk for having at least one parent with 
hypertriglyceridemia and a ratio of total to HDL cho- 
lesterol greater than 4.0 was 2.6 (CI, 1.2 to 5.7) and 3.5 
(CI, 1.5 to 8.0), respectively. Overall, parents of hyper- 
responders had, on average, more disorders than parents 
of nonresponders (2.3 + 1.5 vs. 1.8 + 1.4; P = 0.01). 
In addition, 64 of 138 parents of hyperresponders had 
three or more disorders, compared with 39 of 114 par- 
ents of nonresponders (P = 0.03) (adjusted odds ratio, 
1.7 [CI, 1.0 to 2.9]; P = 0.04). Alcohol consumption 
and drug use (antihypertensive agents or hormone re- 
placement therapy) did not differ between the two 
groups. Similar findings were observed when 19 parents 
who were taking lipid-lowering therapy were excluded 
from the analysis. 


Molecular Analyses of Selected Gene Polymorphisms 
To examine the genetic basis of the lipid response to 
isotretinoin therapy, we analyzed a series of common 
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sequence variants known to be associated with familial 
forms of lipid disorders (Table 2). A significant associ- 
ation was observed between the apoE gene and isotreti- 
noin-induced elevation in plasma triglyceride levels. 
Both apoE €2~ and apoE €4—containing genotypes were 
overrepresented among hyperresponders. In addition, 
the frequency of the apoE €2, €3, and e4 alleles differed 
significantly among hyperresponders (14.0%, 70.5%, 
and 15.5%, respectively), nonresponders (6.5%, 85.0%, 
and 8.5%, respectively; P = 0.002), and a population of 
174 nondiabetic persons recruited locally (17) (10.7%, 
82.1%, and 7.2%, respectively; P = 0.005). The fre- 
quency of apoE alleles was similar in nonresponders and 
in the local population (P > 0.2). The frequency of 
distribution of the sequence variants examined within 
the genes encoding PPAR-y, apoAl-CHII-AlV, or 
CYP7-a was similar to that reported in the literature 
(13, 15, 16). Apart from the Xmnal polymorphism 
within the ApoA/ gene, the difference in the frequency 
of distribution of the various alleles or genotypes be- 
tween hyperresponders and nonresponders did not reach 
statistical significance, and no significant association was 
detected on transmission disequilibrium tests (18). 


Discussion 

Our study shows that young adults who previously 
had developed elevated plasma triglyceride levels during 
isotretinoin therapy for acne are at increased risk for 
future truncal obesity, hypercholesterolemia, hypertri- 
glyceridemia, hyperinsulinemia, and hyperuricemia, all 
of which are markers of the metabolic syndrome (6-8). 
Hyperresponders were more likely than nonresponders 
to have one or two dyslipidemic parents. Finally, the 
lipid response to isotretinoin therapy was closely associ- 
ated with the apoE gene. Taken together, these data are 
consistent with the hypothesis that isotretinoin exacer- 
bates the phenotypic expression of a latent, partly famil- 
ial and genetic predisposition to hyperlipidemia and the 
metabolic syndrome in hyperresponders. Conversely, non- 
responders may be protected against these conditions. 

This family-based study takes advantage of the ad- 
verse side effects of a particular drug to investigate the 
genetics of hyperlipidemia. We believe that this type of 
study may pave the way to a pharmacogenetic approach 
to familial combined hyperlipidemia and the metabolic 
syndrome and, possibly, to other complex traits. In ad- 
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dition, our data indicate that pharmacogenetics may 
prove useful in identifying patients with acne who are at 
increased risk for isotretinoin-induced hyperlipidemia. 
We selected participants by using retrospective analysis 
of medical records. This approach was possible because der- 
matologists routinely monitor fasting lipid levels before and 
during isotretinoin therapy. Although this strategy was lim- 
ited, it had several advantages. The metabolic syndrome is 
barely apparent in young adults at the age when they de- 
velop acne, and a follow-up period of several years would 
have been necessary to detect differences between hyperre- 
sponders and nonresponders in a prospective study. This 
strategy also enabled us to identify a large number of per- 
sons with acne who were previously treated with isocreti- 
noin at a single medical center. Finally, this design allowed 
us to compare hyperresponders with nonresponders rather 
than with persons who had an average lipid response to 
isotretinoin. By increasing the contrast between the two 
groups, we were able to limit the sample size of participants 


who were reevaluated when not receiving therapy. How- 
ever, we cannot formally exclude the possibility that our 
design may have slightly overestimated the association be- 
tween the lipid response to isotretinoin therapy and the 
subsequent risk for hyperlipidemia and the metabolic syn- 
drome. 

In summary, our study shows that persons who be- 
come hypertriglyceridemic during isotretinoin therapy 
for acne, as well as their parents, are at increased risk for 
hyperlipidemia and the metabolic syndrome. We pro- 
pose that close, long-term monitoring of blood pressure, 
plasma lipid levels, and body weight should be per- 
formed for such persons. 
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Figure 3. Risk for metabolic disorders in parents of 71 hyperresponders and 60 nonresponders. 























Hyperresponders/ Hyperresponders/ 
Variable Nonresponders, n/n Nonresponders, n/n 
BMI 2 25 kg/m? 35/29 16/14 = ae 
Waist-to-hip ratio 2 0.90 47/37 8/5 I 
Fat mass > 25% 25/23 29/22 ——_-—- a) 
Systolic blood pressure 2 140 mm Hg 27/25 17/41 Conmumsee ae Sen 
Diastolic blood pressure 2 90 mm Hg 41/27 20/19 + " 
Triglyceride level > 2.0 mmol/L 24/13 6/0 
Total cholesterol level > 6.5 mmol/L 22/25 16/3 — 
HDL cholesterol level < 4.1 mmol/L 11/7 1/0 
Total-HDL cholesterol ratio > 4.0 44/32 i 14/3 a a 
LDL cholesterol level > 4.0 mmol/L 31/28 14/5 + = 
Apolipoprotein B level > 1.0 g/L 19/25 44/26 > 
insulin-glucose ratio > 7.2 38/27 14/8 +} 
Uric acid level > 300 pmol/L 28/22 58/40 z- 
Fibrinogen level > 3 g/L 26/23 8/4 —r 
CAD or stroke 9/2 0/0 
i EREE ERE! Torrit f ga a ae LoT TTT 
SA Risk increased ia Risk Increased in 0:3 Risk Increased in Risk Increased in 
Nonresponders. Hyperresponders Nonresponders Hyperresponders 
Odds Ratio (95% Cl) Odds Ratio (95% Cl) 








Logistic regression analysis was used to calculate the risk for having one (Zefi) or two (right) parents with metabolic disorders. BMI = body mass index; 
CAD = coronary artery disease: HDL = high-density lipoprotein; LDL = low-density lipoprotein. To convert triglyceride values to mg/dL, divide by 
0.0113; to convert total, HDL, and LDL cholesterol values to mg/dL, divide by 0.0259. 
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Table 2. Genotype Frequency of Selected Genes in 102 Hyperresponders and 100 Nonresponders* 











an 
Gene Genotype Hyperresponders, Nonresponders, P Valuet Odds Ratio P Valuet 
% % (95% CI)+ : 
ApoE E3-£3 50 72 0.006 1.0 (reference) 
E2-E2, E2-E3, or E2-E4 25 13 2.6 (1.2-5.6) 0.01 
E3-E4 or E4-E4 25 15 2.6 (1.2-5.4) 0.02 
PPAR-y Pro12-Pro12 81 88 0.14 1.0 (reference) 
Pro12-Ala12 or Ala12-Ala12 19 12 1.7 (0.8-3.6) * 0.20 
CYP7-a —278A-—278A 34 37 >0.2 1.0 (reference) 
—278A-—278C 44 50 0.6 (0.2-1.3) 0.17 
—278C-—278C 22 13 0.5 (0.2-1.2) 0.13 
ApoA1-Msp1§ M1-M1 62 59 >0.2 . 1.0 (reference) 
M1-M2 or M2-M2 38 41 0.9 (0.5-1.7) >0.2 
ApoA1-Xmn1§ X1-X1 83 68 0.01 1.0 (reference) 
X1-X2 or X2-X2 17 32 0.5 (0.2-1.0) 0.04 
ApoC3-Sst1§ $1-S1 74 82 0.09 41.0 (reference) 
$1-S2 or 52-52 26 


18 1.6 (0.8-3.3) 0.19 











* For technical reasons, genotypes were missing for 1 © 4 of 202 participants. 
t Determined by using the chi-square test. 


+ Risk for being a hyperresponder in carriers of the rarer genotype, after adjustment for age, sex, and dosage of isotretinoin. 


§ According to the nomenclature in reference 16. 
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Severe Hepatotoxicity Associated with the Dietary Supplement 


LipoKinetix 


Joya T. Favreau, MD; Mina L. Ryu, MD; Glenn Braunstein, MD; Greg Orshansky, MD; Sean S. Park, MD; Gary L. Coody, RPh; 


Lori A. Love, MD, PhD; and Tse-Ling Fong, MD 


Background: LipoKinetix (Syntrax, Cape Glrardeau, Missouri) Is 
a dietary supplement marketed for weight loss. 


Objective: To describe a possible causal association between 
LipoKinetix and hepatotoxicity. 
Design: Case serles. 


Setting: Outpatient clinic, tertiary care hospltal, and U.S. Food 
and Drug Administration databases. 


Intervention: Routine medical and supportive care. 
Measurements: Clinical and laboratory evaluation. 


Results: All patients developed acute hepatotoxicity within 3 
months of starting LipoKinetix. At presentation, symptoms and 


nlike licensed drugs, dietary supplements are not 

subject to review by the U.S. Food and Drug Ad- 
ministration (FDA) before marketing. Issues pertaining 
to the use of certain herbal products range from contam- 
ination with heavy metals (including lead, arsenic, and 
mercury) (1-3) to substitution of a product ingredient 
or misidentification of raw herbs that can result in tox- 
icity (4). Hepatotoxicity has been associated with vari- 
ous herbal products (5, 6). 

LipoKinetix (Syntrax, Cape Girardeau, Missouri) 
capsules are sold as a dietary supplement for weight loss. 
In the United States, $33 billion is spent yearly on 
weight-loss products and services (7), despite the ab- 
sence of scientific evidence in humans to support such 
use (8). According to the manufacturer, the purported 
mechanism of action of LipoKinetix is “modifying a 
process in the body called oxidative phosphorylation” 
that thereby “mimics exercise.” LipoKinetix contains the 
following ingredients: norephedrine hydrochloride (25 
mg), sodium usniate (100 mg), 3,5-diiodothyronine 
(100 yg), yohimbine hydrochloride (3 mg), and caffeine 
(100 mg). We describe seven patients who between July 
and December 2000 developed acute hepatitis, includ- 
ing one patient who developed fulminant hepatic failure 
complicated by cerebral edema, after ingesting Lipo- 
Kinetix. 
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results of laboratory tests were characteristic of acute hepatitis. All 
patients recovered spontaneously after LipoKinetix use was dis- 
continued. Three of the seven patients, including one who devel- 
oped fulminant hepatic fallure complicated by cerebral edema, 
were taking LipoKinetix alone at the time of presentation. Of the 
four patlents who were taking multiple supplements, two resumed 
taking supplements other than LiIpoKinetix without Incident. 


Conclusions: The use of LipoKinetix may be associated with 
hepatotoxicity. Despite extensive evaluations, no other cause for 
hepatotoxicity could be Identified in the seven patients studied. 


Ann intem Med. 2002;136:590-595. 
For author affiliations, see end of text. 
See editorial comment on pp 616-618. 
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CASE SERIES 

Five patients (four women and one man) were 
treated at Cedars-Sinai Medical Center, Los Angeles, 
California, and two patients (both men) were identified 
through the FDA MedWatch program. All seven pa- 
tients had taken LipoKinetix according to the manufac- 
turers recommendations, and none were taking pre- 
scription or over-the-counter medications (including 
acetaminophen). No patient had a medical history, and 
none were obese. Results of serologic testing for hepati- 
tis A, B, and C were negative in all patients. Results of 
autoimmune serologic testing (for antinuclear antibodies 
and anti~smooth-muscle antibodies) and results of test- 
ing for cytomegalovirus and Epstein—Barr virus were 
also negative in five patients who were tested. The five 
patients from Cedars-Sinai Medical Center were Japa- 
nese nationals residing in the Los Angeles area. They 
had purchased different lot numbers of the product at 
the same health food store. Symptoms appeared within 
4 weeks after initial ingestion of LipoKinetix. 

The other two patients, identified from the Med- 
Watch program, were white bodybuilders who were ac- 
quaintances and had purchased the product through the 
Internet. They sought medical attention at 9 and 12 
weeks, respectively, after first taking LipoKinetix. It is 
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Context 
Dietary supplements, unlike drugs, are not tightly con- 
trolled by the U.S. Food and Drug Administration (FDA) 
before marketing. 


Contribution 


LipoKinetix, a dietary supplement sold as an aid to pro- 
mote weight loss, was associated with severe hepatotoxic- 
ity in seven previously healthy patients. None had evi- 
dence of viral infection or autoimmune disease or had 
ingested other hepatotoxic drugs. All patients recovered 
spontaneously after discontinuing use of LipoKinetix. 





Implications O = 
Although the FDA has issued warning letters to the manu- 
facturer, physicians, and the public regarding LipoKinetix, 
federal oversight of dietary supplements remains problem- 
atic. Physicians should inquire about the use of dietary 
supplements when patients present with evidence of 
hepatotoxicity. 








-The Editors 


unclear whether the lot numbers of the product used by 
these two patients differed. The clinical summary is pre- 
sented in Table 1. Three of the seven patients, including 
the patient who developed fulminant hepatic failure, 
were taking only LipoKinetix at the time symptoms oc- 
curred (Table 2). Two of the four patients taking mul- 
tiple supplements subsequently resumed taking supple- 
ments other than LipoKinetix without incident. 


Case REPORT 

A previously healthy, 20-year-old female Japanese 
exchange student began taking LipoKinetix for weight 
loss 2 weeks before presenting with a low-grade fever, 
malaise, and worsening epigastric pain. She had jaun- 
dice, was alert and oriented, and did not have hepato- 
splenomegaly. Laboratory studies revealed an aspartate 
aminotransferase level of 49.64 ukat/L (2978 U/L), ala- 
nine aminotransferase level of 47 850 nkat/L (2871 
U/L), total bilirubin level of 222 mol/L (13.0 mg/dL), 
and international normalized ratio of 2.8. Aminotrans- 
ferase levels continued to increase and peaked 5 days 
after the patient discontinued taking LipoKinetix. The 
patient became increasingly coagulopathic and devel- 
oped stage 2 hepatic encephalopathy. She was evaluated 
for liver transplantation. With the subsequent develop- 
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ment of stage 3 encephalopathy, the patient was intu- 
bated. Intracranial pressure was 35 mm Hg, and man- 
nitol was administered. The intracranial pressure 
decreased with supportive care, and liver function test 
results improved over the next 6 days. On discharge, she 
had no neurologic sequelae and the international nor- 
malized ratio was normal. Aminotransferase levels re- 
turned to normal within 12 weeks. 


ANALYSIS 

Three different lot numbers of LipoKinetix capsules 
were obtained from three patients treated at Cedars- 
Sinai Medical Center. The FDA analyzed these samples 
at Pacific Regional Laboratory SW (Los Angeles, Cali- 
fornia) using liquid chromatography— electrospray mass 
spectrometry and Fourier transform infrared spectros- 
copy. Analyses confirmed that the product samples con- 
tained norephedrine, yohimbine, 3,5-diiodothyronine, 
sodium usniate (analyzed as usnic acid), and caffeine, as 
listed on the product label. No contaminants (including 
heavy metals) were detected. 


DISCUSSION 

Unlike with licensed drugs, the safety of herbal 
products has relied on their traditional use and formu- 
lations for appropriate dosage, administration, and 
avoidance of harmful interactions. The dietary supple- 
ment market is a multibillion-dollar industry; use of 
herbal products has increased an estimated 380% from 
1990 to 1997 (9). Competition has driven dietary sup- 
plement manufacturers to seek obscure ingredients and 
to use them in nontraditional ways and combinations. 

We report on seven healthy people who were not 
taking any prescription drugs and developed severe hep- 
atotoxicity while taking LipoKinetix. All patients had 
used the manufacturer's recommended dosages. Five pa- 
tients had taken the supplement for 1 month or less, and 
two patients had used the product for 2 to 3 months. All 
presented with symptoms characteristic of acute hepati- 
tis, including fatigue and abdominal pain. In addition, 
results of biochemical testing were consistent with acute 
hepatitis. The peak aminotransferase levels and pattern 
of liver test results were compatible with drug-induced 
acute hepatocellular necrosis. There was no evidence of 
allergy, such as rash or eosinophilia. Three patients de- 
veloped significant jaundice, and one developed fulmi- 
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Table 1, Patient Characteristics* 





Variable Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 
Age, y 20 32 31 28 23 26 31 
Sex Female Female Male Female Female Male Male 
Duration of LipoKinetix use, d 14 10 30 30 21 84 63 
Jaundice Yes Yes Yes No No Yes Yes 
Abdominal pain Yes Yes Yes Yes Yes Yes Yes 
Nausea or vomiting No Yes No Yes Yes No No 
Peak AST level, pkat/L (U/L) 49.64 (2978) 156.03 (9360) 23.27 (1396) 34.47 (2068) 63.78 (3826) 125.86 (7550) 9.40 (564) 
Peak ALT level, nkat/L (U/L) 47 850 (2871) 117 335 (7040) 7300 (438) 34784 (2087) 63 767 (3826) 235 838 (14 150) 18 317 (1099) 
Peak blllrubin level, pmol/L (mg/dl) 250 (14.6) 197 (11.5) 79 (4.6) 67 (3.9) 38 (2.2) 104 (6.1) 41 (2.4) 
Ethnkity r Japanese Japanese Japanese Japanese Japanese White White 
Medical history None None None None None None None 
Required hospitalization Yes Yes Yes No No No No 
Other product use (see Table 2) No Yes Yes Yes No Yes ` No 
Time between starting Lipokinetix and 
onset of symptoms, d 14 10 30 30 21 84 63 
Time between discontinuing 
LpoKInetix and normalization of 
aminotransferase levels, d 84 84 28 70 Improving after 90 Symptoms resolved 
7 days; after 60 days; 
declined declined further 
further follow-up 
follow-up 
Resumed using supplements other 
than LipoKinetix without incident NA No Yes No NA Yes NA 





*ALT = alanine aminotransferase; AST = aspartate aminotransferase, NA = not available. 


nant hepatic failure. All recovered spontaneously after 
discontinuing use of LipoKinetix, and results of liver 
tests as well as symptoms normalized within 4 months 
in five patients (two patients declined to have further 
testing). No other hepatotoxic agent or other cause for 
hepatotoxicity could be identified. Of the four patients 
taking multiple supplements, only one had taken mul- 
tiple Chinese herbal formulations; however, none of the 
ingredients were associated with hepatotoxicity accord- 
ing to the Chinese Materia Medica, the standard refer- 
ence for Chinese herbs (10). 

LipoKinetix-induced hepatotoxicity appears to be 
idiosyncratic (5, 11, 12). No published reports have de- 
scribed hepatotoxicity associated with any of the other 


Table 2. Supplements: Use and Duratlon* 


individual substances contained in LipoKinetix. Ephedra 
alkaloids have been associated with multiple adverse car- 
diovascular and central nervous system events (13). 
Only a single reported case of acute hepatitis has been 
associated with Ephedra; however, that patient had taken 
numerous other products (14). The FDA notes rela- 
tively few cases of hepatitis or elevated aminotransferase 
levels associated with dietary supplements containing 
ephedrine alkaloids (approximately 25 of 1400 cases). 
These adverse event reports are often complex, with pa- 
tients concurrently using many other products (dietary 
supplements and drugs), some of which have known 
hepatotoxic effects. Although a direct hepatotoxic effect 
has not been reported for ephedrine or norephedrine 





Patient 1 Patient 2 Patient 3 


LipoKinetix, 2 wk LipoKinetix, 10d LipoKinetix, 4 wk 
Flaxseed oll, 10d Ripped Fuel (contains 


Patient 4 


LipoKinetix, 4 wk 
QualiHerb: Ginseng and 


Patient 5 Patient 6 


LipoKinetix, 3 wk LipoKinetix, 12 wk 
Myoplex, Myoplex. 


Patient 7 
LipoKinetix, 9 wk 


Ephedra), 1 y Zizyphus Formula, 4 wk Deluxe, and HMB, 
6 mo 
Pyruvate, 10 d Thérmbuterol, 1 y Yao San #21124 TB, 4 wk Creatine, 6 mo 
Chitosan, 10 d Yellow Jacket (contains Lotus Herb: Gul PI Animal Pak, 6 mo 


Ephedra), 1 y 


Tang—Ginseng and Longan 


Combination, 4 wk 





* Ingredients contained in each supplement are described in the Appendix. 
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(also a metabolite of ephedrine), phenylpropanolamine 
(racemic norephedrine) has been reported to potentiate 
the hepatotoxicity of carbon tetrachloride and acetamin- 
ophen in mice (6, 15). 

Sodium usniate, the salt form of usnic acid, is a 
secondary metabolite found in several genera of lichens, 
including Usnea, Letharia, and Parmelia. Toxic reac- 
tions, including ataxia leading to paralysis and death, 
have been reported in animals ingesting lichens contain- 
ing usnic acid; data in humans, however, are limited. 
Usnic acid uncouples oxidative phosphorylation in mu- 
rine liver mitochondria, resulting in inhibition of aden- 
osine triphosphate synthesis and enhancement of Mg**- 
adenosine triphosphate activity, which may contribute 
to hepatic toxicity (16). None cf the seven patients, 
however, exhibited lactic acidosis, a typical feature of 
drug-induced liver injury due to mitochondrial dysfunc- 
uon. 

Yohimbine is an indole alkaloid from the bark of 
the African Pausinystalia yohimbe tree and is also found 
in Rauwolfia root (17). The FDA has not evaluated yo- 
himbine for safety or efficacy for any indication. It is 
widely touted as a remedy for male impotence, but the 


` mode of action is by selective blockade of the presynap- 


tic @-receptor (17). Yohimbine penetrates the central 
nervous system and can stimulate mood and motor ac- 
tivity (17). Nausea, vomiting, abdominal pain, dizziness, 
and headache have been reported when yohimbine is 
used at therapeutic doses (17). 

Unintentional thyrotoxicosis factitia, a condition re- 
lated to ingestion of exogenous thyroid hormone from 
adulterated products (for the purpose of weight loss) is 
well described (18). None of the seven patients exhib- 
ited clinical signs of hyperthyroidism, and abnormal 
liver tests results in these seven patients were not typical 
of the pattern of hepatic dysfunction seen in hyperthy- 
roidism (19). 

Although a hepatotoxin was not identified in Lipo- 
Kinetix, many mechanisms could be responsible for the 
observed hepatotoxicity. These include toxic effects re- 
lated to interactions of the ingredients in the product, 
such as the potentiation (noted earlier) between phenyl- 
propanolamine (norephedrine) and acetaminophen or 
carbon tetrachloride. Various factors may explain these 
interactions, including the induction of certain enzymes 
or formation of secondary toxic metabolites due to al- 
terations in pharmacokinetic and pharmacodynamic 
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properties of certain ingredients. Alternatively, pharma- 
cogenetic predisposition may contribute to LipoKinetix- 
induced hepatotoxicity. 

Dietary supplement products are not subject to re- 
view by the FDA before marketing. The current system 
for monitoring herbal products relies on the voluntary 
reporting of any serious adverse events by physicians. 
This case series highlights the need for public and med- 
ical community awareness that some supplements may 
contain ingredients in combinations and at doses not 
previously used. Patients often do not disclose informa- 
tion on supplement use; this underscores the need for a 
responsible dialogue between physicians and patients 
about all health-related products (including botanicals 
and supplements) being used by the patient (7) and the 
timely reporting of all adverse events to public health 
agencies. We refer readers to the MedWatch Web site 
www. fda.gov/medwatch/report/hcp.htm) and telephone 
number (800-FDA-1088). 


APPENDIX: INGREDIENTS IN DIETARY SUPPLEMENTS 

Flaxseed Oil (multiple manufacturers): Linolenic, ‘linoleic, 
and oleic acids. 

Chitosan (multiple manufacturers): Shellfish fiber. 

Twinlab Ripped Fuel (Twin Laboratories, Ronkonkama, 
New York): Chromium picolinate, 200 ug; Mahuang extract 
(standardized for 20-mg ephedra alkaloids), 334 mg; guarana 
seed extract (standardized for 22% caffeine), 910 mg; L-carnitine, 
100 mg; gelatin; cellulose; purified water; MCT; silica; and mag- 
nesium stearate. 

Thermbuterol (Alternative Pharmaceuticals, Roselle, New 
Jersey): Sida cordifolia; synephrine; guarana (contains caffeine); 
guggulsterone; L-carnitine; and white willow bark, 650 mg. 

Yellow Jacket (NVE Pharmaceuticals, Newton, New Jersey): 
Ephedra extract, Sida cordifolia, Citrus aurantium (standardized 
for 4% synephrine), kola nut, ginseng, ginger root, and Capsi- 
cum. 

QualiHerb: Ginseng and Zizyphus Formula (Sheng Chang 
Pharmaceuticals, Bentley Place Cerritos, California): Reh- 
manniae, ginseng, Polygalae, Acori graminei, Scrophulariae, Bio- 
tae, Blatycodi, Asparagi, Salviae miltiorrhizae, Zizyphus spinosae, 
Ophiopogonis, Coptidis, Pararadicis Poriae, Angelicae sinensis, 
and Schisandrae. 

Yao San #21124 TB: Chai Hu, Bupleuri, Dang Gui, Angeli- 
cae sinensis, Bai Zhu, Atractylodis alba, Shong Jiang, Zingiberis, 
Bo He, Menthae, Bai Shao, Paeoniae alba, Fu Ling, Poriae Co- 
cos, Gan Cao, and Glycyrrhizae. 

Lotus Herb: Gui Pi Tang—Ginseng and Longan Combina- 
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tion: Ren Shen, Gwsong, Bai Zhu, Atractylodis, Fu Ling, Poriae, 
Suan Zao Ron, Zizyphus seeds, Long Yan Rou, Longan, Huang 
Q, Astragali, Dang Gui, Tangkuei, Yuan Zhi, Polygalae, Mu 
Xiang, Saussurea, Gan Cao, licorice, Shong Jiang, ginger, Da 
Zao, and red jujube. 

Myoplex (Experimental and Applied Sciences, Inc., Golden, 
Colorado): MyoPro (unique blend of whey-protein concentrate 
from specially filtered and ion-exchanged whey protein, calcium 
caseinate, milk-protein isolate, taurine, L-glutamine, sodium ca- 
seinate, egg albumin, and calcium a-ketoglutarate), maltodex- 
trin, corn syrup solids, vitamin and mineral blend (potassium 
chloride, disodium phosphate, magnesium oxide, calcium phos- 
phate, potassium citrate, potassium phosphate, choline bitarzrate, 
B-carotene, ascorbic acid, DL-a-tocophery! acetate, ferrous fama- 
rate, molybdenum amino acid chelate, boron proteinate, manga- 
nese gluconate, selenium amino acid chelate, niacinamide, zinc 
oxide, D-calcium pantothenate, chromium citrate, copper sulfate, 
vitamin A palmitate, pyridoxine hydrochloride, riboflavin, thia- 
min hydrochloride, vitamin D}, folic acid, biotin, potassium io- 
dide, and cyanocobalamin), aspartame, CitriMax (garcinia cam- 
bogia), Dutch processed cocoa, natural and artificial favor, 
partially hydrogenated canola oil, salt, medium-chain triglycer- 
ides, xanthan gum, soy lecithin, monoglycerides and diglycerides, 
cellulose gum, and borage oil. 

Myoplex Deluxe (Experimental and Applied Sciences, Inc., 
Golden, Colorado): MyoPro (proprietary protein blend contain- 
ing whey-protein isolate from ion exchanged whey, milk-protein 
isolate, calcium caseinate, sodium caseinate, and egg albumin), 
maltodextrin, GKG (proprietary blend containing L-glutamine, 
calcium a-ketoglutarate, taurine, potassium chloride, potassium 
phosphate, magnesium phosphate, magnesium oxide, sodium 
RNA, and manganese glycinate), natural and artificial flavors, 
Dutch processed cocoa, CLA (calcium conjugated linoleic acid 
from sunflower oil), partially hydrogenated canola oil, xanthan 
gum, V2G (proprietary blend containing taurine, vanadyl su fate, 
and sodium selenate), vitamin and mineral blend (choline bitar- 
trate, B-carotene, ascorbic acid, DL-a-tocopheryl acetate, ferrous 
fumarate, molybdenum amino acid chelate, boron proteinate, 
niacinamide, zinc oxide, calcium pantothenate, chromium ci- 
trate, copper sulfate, vitamin A palmitate, pyridoxine hydrochlo- 
ride, riboflavin, thiamin hydrochloride, vitamin D}, folic acid, 
biotin, potassium iodide, and cyanocobalamin), corn syrup sol- 
ids, salt, soy lecithin, aspartame, cellulose gum, carrageenan, Cit- 
riMax (Garcinia cambogia), medium-chain triglycerides, mono- 
glycerides and diglycerides, and borage oil. 

HMB (multiple manufacturers): Calcium B-hydroxy 
B-methylbutyrate monohydrate. 

Animal Pak (Universal Nutrition, Inc., New Brunswick, 
New Jersey): Vitamin A acetate, B-carotene, ascorbic acid, ergo- 
calciferol, thiamin HCl, riboflavin, niacin, pytidoxin HCl, folic 
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acid, calcium pantothenate, biotin, citrate, carbonate, calcium 
phosphate, kelp, magnesium oxide, zinc oxide, selenium, copper 
sulfate, manganese sulfate, chromium picolinate, potassium sul- 
fate, lactalbumin, Siberian ginseng (from root), Oriental ginseng 
(from root), Smilax officinalis (from root), protogen A, inosine, 
pyridoxine a-ketolutarate, L-carnitine, coenzyme A, coenzyme 
B-12, phosphatidylcholine, para-aminobenzoic acid, bovine co- 
lostrum, bovine Argentine liver, shark cartilage, choline complex, 
bioflavonoids, linoleic acid, oleic acid, betaine HCI, pepsin, pa- 
pain, ox bile, pancreatin, mycozyme, maltodextrin, calcium sul- 
fate, magnesium stearate, choline citrate, stearic acid, parsley, 
goldenseal, don quai, burdock, alfalfa, water cress, rice bran, cel- 
lulose, and rose hips. 


From Cedars-Sinai Medical Center, Burns and Allen Research Institute, 
University of California, Los Angeles, School of Medicine, Los Angeles, 
California; and Center for Food Safety and Applied Nutrition, Food and 
Drug Administration, Washington, D.C. 


On 19 November 2001, the U.S. Food and Drug 
Administration released a letter to health care professionals 
(www.cfsan.fda.gov!~dms/ds-ltr25.html) that contained 
the following sentence: “We urge you to review your cases of 
hepatitis in order to determine if any may be related to the 
use of dietary supplements in these patients.” 


—The Editors 


Requests for Single Reprints: Joya T. Favreau, MD, Department of 
Internal Medicine, Cedars-Sinai Medical Center, Becker Building-120, 
8700 Beverly Boulevard, Los Angeles, CA 90048; e-mail, joya.favreau 
@cshs.org. 


Acknowledgments, current author addresses, and author contributions 
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Potential Physician Malpractice Liability Associated with 
Complementary and Integrative Medical Therapies 


Michael H. Cohen, JD, and David M. Eisenberg, MD 


Physicians are increasingly grappling with medical liability issues 
as complementary and integrative health care practices are made 
available in conventional medical settings. This article propcses a 
framework in which physicians can assess potential malpractice 
liability issues in counseling patients about complementary and 
integrative therapies. The framework classifies complementary and 
integrative therapies according to whether the evidence reported 
in the medical and scientific literature supports both safety and 
efficacy; supports safety, but evidence regarding efficacy is incon- 
clusive; supports efficacy, but evidence regarding safety is incon- 
clusive; or indicates either serious risk or inefficacy. Clinica! ex- 
amples in each category help guide the clinician on how to 


counsel patients regarding use of complementary and alternative 
medical therapies in a given clinical situation. Specific strategies to 
reduce the risk for potential malpractice liability include the fol- 
lowing: 1) determine the clinical risk level; 2) document the liter- 
ature supporting the therapeutic choice; 3) provide adequate in- 
formed consent; 4) continue to monitor the patient conventionally; 
and 5) for referrals, inquire about the competence of the comple- 
mentary and alternative medicine provider. This framework pro- 
vides a basis for clinical decisions involving complementary and 
integrative care. 


Ann Intern Med. 2002;136:596-603. 
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E the late 19th century, scientific medicine (or bio- 
medicine) came to dominate U.S. professional health 
care, as well as legal and regulatory structures goveraing 
health care (1). By the mid-20th century, popular inter- 
est in therapies such as acupuncture and massage ther- 
apy led to the growth of “alternative medicine,” denot- 
ing therapies not commonly used in U.S. hospitais or 
taught in U.S. medical schools (2). With increasing em- 
phasis on these therapies among hospitals, medical 
schools (3), and consumers (4), “complementary and 
alternative medicine” (CAM) came to describe therepies 
historically outside of biomedicine, and “complementa- 
ry and integrative care” came to describe the clinical 
integration of biomedicine and CAM. We review egal 
rules relevant to potential malpractice liability for com- 
plementary and integrative care, propose a framework in 
which physicians can assess liability risk, and offer spe- 
cific strategies for liability management. We first address 
the counseling of patients regarding CAM therapies and 
then discuss the referral of patients to CAM providers. 


COUNSELING OR OFFERING CAM THERAPIES 

The legal standard for malpractice liability is 
whether a given therapy falls below the standard of care 
and thereby injures the patient (5). Standards of care in 
the medical profession develop through the interaction 
of medical leaders, professional journals and meetings, 
and peer networks and are proven by expert medical 
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testimony at trial (5). Because the field of complemen- 
tary and integrative care is emerging (6), the standards 
of care tend to be less developed than in conventional 
medicine. Therefore, courts assessing whether the stan- 
dard of care has been met and whether the therapy has 
harmed the patient are likely to rely on medical consen- 
sus regarding the safety and efficacy of a given CAM 
therapy. Likewise, physicians reviewing the integration 
of CAM therapies into conventional care should deter- 
mine the extent to which the evidence reported in the 
scientific and medical literature supports both safety and 
efficacy (Figure, panel A); supports safety, but evidence 
regarding efficacy is inconclusive (Figure, panel B); sup- 
ports efficacy, but evidence regarding safety is inconclu- 
sive (Figure, panel C); and indicates either serious risk 
or inefficacy (Figure, panel D). 

Standards of care change over time as medical re- 
search determines the extent to which given CAM ther- 
apies are safe or effective; therefore, a given therapy may 
change its position in the spectrum of clinical risk just 
outlined. This is true for all medical interventions re- 
gardless of their origin—allopathic or complementary. 
Furthermore, to a jury, there may be a meaningful dis- 
tinction between the physician who initiates the CAM 
therapy or referral to a CAM provider and the physician 
who responds to a patients choice of, or request for 
advice regarding, a CAM therapy. Nonetheless, rea- 
soned judgments concerning clinical risk in each cate- 
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Figure. Potential malpractice Ilability risk associated with complementary and integrative medical therapies. 











B. Evidence supports safety, but 
evidence regarding efficacy 
is Inconclusive. 












Therapeutic posture: Tolerate, provide caution, and 
closely monitor effectiveness. 


Clinical examples: Acupuncture for chronic pain; 
hotrieopathy for seasonal thinttls; dietary fat 
reduction for certain types of cancer; mind-body 
techniques for metastatic cancer; massage therapy 
for low-back pain; self-hypnosts for pain from 
metastatic canter, 


Potential lability risk: Concelvably liable but 
probably acceptable. 


Efficacy 


D. Evidence indicates serious risk 
or inefficacy. 


Therapeutic posture: Avoid and actively discourage. 


Clinical examples: Injections of unapproved 
substances; use of toxic herbs or substances; 
dangerous delay or replacement of curative 
conventional treatments; inattention to known 
herb-drug interactions (for example, St. John’s 
wort and indinavir or cydosporine). 


Potential Ilability risk: Probably liable. 





A. Evidence supports both safety 
and efficacy. 


Therapeutic posture: Recommend and continue to 
monitor. 


Clinical exarhples: Chiropractic care for acute low- 
back pain; acupuncture for chemtotherapy-induced 
nausea and dental pain; mind-body techniques to 
chronic pain and insornnla. . 


Potential liability risk: Probably not llable, 


C. Evidence supports efficacy, but 
evidence regarding safety 
is inconclusive. 


Therapeutic posture: Consider tolerating, provide 
caution, and closely monitor safety. 


Clinical examples: St. John's wort for depression; 
saw palmetto for benign prostatic hyperplesia; 
chondroitin sulfate for osteoarthritis; Ginkgo biloba 
for cognitive function In dementia; acupuncture for 
breech n. 


reh 


Y Potential llabiltty risk: Conceivably lable but more 
than likely acceptable. 











gory can help physicians to assess potential liability risk 
when counseling patients about CAM therapies. 


Evidence Supports Both Safety and Efficacy 

Once evidence supports both safety and efficacy, the 
CAM therapy should gain general medical acceptance, 
fall within the standard of care (1), and, by definition, 
present little risk for patient injury (7). Therefore, the 
physician who provides or counsels a patient under his 
or her care about such a therapy is probably not liable in 
malpractice. Furthermore, if the evidence supports both 
safety and efficacy, the physician should recommend yet 
continue to monitor these CAM therapies. Clinical exam- 
ples in this region are those for which the National In- 
stitutes of Health has published a clinical practice guide- 


line or a consensus or assessment: statement—namely, 
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chiropractic for acute low back pain (8, 9), acupuncture 
for chemotherapy-induced nausea and dental pain (10), 
and mind—body techniques-for chronic pain and insom- 
nia (11) (Figure). To the extent that the therapy is not 
only safe and effective but also highly cost-effective, it 
also may be considered nonexperimental and medically 
necessary, and thus appropriate for third-party re- 
imbursement. 


Evidence Supports Safety, but Evidence Regarding 
Efficacy Is Inconclusive 

If evidence supports safety but evidence regarding 
efficacy is inconclusive, the therapy might fall below the 
standard of care yet not injure patients. Therefore, while 
the physician is conceivably liable, use of the therapy is 
probably acceptable. The physician should tolerate, pro- 
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vide caution, and closely monitor effectiveness for these 
therapies. The physician’s recommendations and discus- 
sions with the patient should be documented in the 
patient’s medical record. 

As examples, massage, homeopathy, mind-body 
techniques, dietary fat reduction, and acupuncture are 
rarely associated with clinically significant adverse events, 
but evidence for their efficacy generally is inconclusive 
(for example, adverse events associated with acupuncture 
have occurred, but only rarely [12-15]). Situations in 
which the medical literature shows potential clinical ef- 
ficacy include acupuncture for the treatment of chronic 
pain (16), homeopathy to treat seasonal rhinitis (17), 
dietary fat reduction in women with breast cancer (18, 
19), mind-body techniques for patients with metastatic 
breast cancer (20), massage therapy to treat low-back 
pain (21), and self-hypnosis as an adjunctive treatment 
for pain associated with metastatic cancer (22). From an 
ethical perspective, as the evidence of safety of the CAM 
treatment strengthens, the physician’s acceptance of its 
use becomes more appropriate (23). This assumes that 
CAM use has not indirectly harmed the patient by 1) 
replacing necessary conventional care (for example, by 
relying exclusively on mind-body techniques for pa- 
tients with cancer and thus delaying or forgoing neces- 
sary surgery) (7, 24) or 2) necessitating out-of-pocket 
resources for unproven medical interventions (24). 


Evidence Supports Efficacy, but Evidence regarding 
Safety Is Inconclusive 

If evidence supports efficacy but evidence regarding 
safety is inconclusive, the therapy could be viewed as the 
cause of any subsequent patient injury; thus, in such 
situations, the physician is conceivably liable. On the 
other hand, in the absence of an efficacious biomedical 
treatment, respecting the patient’s decision to try a 
CAM therapy becomes more ethically appropriate as the 
evidence of its efficacy grows (23). Assuming that the 
therapy presents a relatively low level of danger, its in- 
clusion in treatment is more than likely acceptable in 
terms of potential liability risk. 

Many herbs potentially fall in this category—for ex- 
ample, the use of St. John’s wort for certain types of 
depression (25), saw palmetto for uncomplicated benign 
prostatic hyperplasia (26), chondroitin sulfate for osteo- 
arthritis (27), and Ginkgo biloba for cognitive function 
in dementia (28, 29). However, quality control of herbal 
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products is not guaranteed by Food and Drug Admin- 
istration standards and may vary considerably (30). A 
nondietary supplement example is moxibustion for use 
in breech presentation (31). Given the present limits of 
scientific knowledge concerning drug—herb interactions 
(32-35) and the mechanism for therapies such as mox- 
ibustion (especially for conditions such as breech presen- 
tation), as well as the physician’s inability to ensure 
quality control (for example, that an herbal product 
contains what it purports to contain), the physician 
should consider tolerating, provide caution, and closely 
monitor safety associated with these therapies for these 
conditions. 


Evidence Indicates Either Serious Risk or Inefficacy 

From a liability standpoint, by pursuing a therapy 
for which evidence indicates either inefficacy or serious 
risk, the physician is not only deviating from conven- 
tional standards of care but also causing patient injury; 
thus, the physician is probably liable. This scenario may 
trigger concerns about professional conduct and compe- 
tence, creating the additional possibility of a professional 
disciplinary proceeding and revocation of licensure (1). 
Clinical examples include the injection (intravenous or 
intramuscular) of unapproved substances; the use of 
herbs known to be directly toxic (for example, chaparral 
[36] and Aristolochia fangchi [37]); substances proven 
ineffective in randomized, controlled trials (such as lae- 
trile) (38, 39); clinical use of herbs known to be associ- 
ated with clinically significant drug—herb interactions 
(32-34); or knowing use of a CAM therapy that delays 
treatment for a potentially curable condition—for exam- 
ple, delay of recommended lumpectomy and radiation 
therapy in favor of adopting a macrobiotic diet for a 
patient with stage | breast cancer. The physician should 
avoid and actively discourage pursuit of such treatments. 
If the patient insists on pursuing the treatment, the phy- 
sician should document the discussion, including his or 
her disclosure to the patient of evidence regarding doc- 
umented or potential dangers and any proven lack of 
efficacy, if such data exist. 


EVALUATING SAFETY AND Efficacy oF CAM 
THERAPIES 

In evaluating safety and efficacy, the physician 
should review the available scientific and medical litera- 
ture regarding the proposed CAM therapy. Present 
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medical consensus provides a basis for decision making 
in the clinical scenarios outlined above. Continually 
emerging research, however, makes conclusive judg- 
ments difficult and renders even the above choices ame- 
nable to interpretation by individual clinicians. One 
possibility is to fashion evaluative criteria for safety and 
efficacy based on requirements such as 1) the existence 
of sufficient (quantity and quality of) randomized, con- 
trolled trials (either alone or in combination with a 
meta-analysis) supporting efficacy (or lack thereof) and 
2) the existence (or lack thereof) of documented, major 
(for example, life-threatening or permanently disabling) 
adverse events associated with the therapy or obvious, 
theoretical potential (or lack thereof) for major adverse 
events occurring in association with the therapy (Weiger 
WA, Smith M, Boon H, Richardson MA, Kaptchuk TJ, 
Eisenberg DM. Advising patients with cancer who seek 
complementary/alternative/integrative medical thera- 
pies: an evidence-based approach. Submitted for publi- 
cation). Such criteria are- necessarily in flux and will 
change over time as new CAM research continues to 
emerge. l 


LiaBiLrrY MANAGEMENT STRATEGIES (COUNSELING OR 
OFFERING CAM THERAPIES) . 

The strategies below suggest steps physicians can 
take to help minimize potencial malpractice liability 
risks when counseling patients about CAM therapies. 

1. Determine the clinical risk level. Review existing 
medical literature to assess the evidence for safety and 
efficacy of a given CAM therapy, such that a medical 
expert could testify and convince the jury that use of the 
therapy met the standard of care and did not injure the 
patient. Among other resources, the Cochrane Collabo- 
ration maintains an updated international database of 
clinical trials involving CAM therapies (40). Further- 
more, resources exist on assessing the quality of CAM- 
related research (41—43). ' 

2. Document the literature supporting the therapeutic 
choice. Poor documentation in the medical record can 
help demonstrate a failure of due care and justify disci- 
pline by a state medical board. On the other hand, doc- 
umentation in the medical record, including a back-up 
file of literature supporting safety and efficacy, can help 
protect the physician against unwarranted medical board 
action (44). Consider peer review of clinically riskier 
choices—for example, prior consideration by an appro- 
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priate hospital committee of permissible herbs and prac- 
tice guidelines for use of such herbs. If the institution 
does not have or does not plan to create such a commit- 
tee, discuss the therapeutic choice with colleagues and 
document any formal or informal institutional approval. 

3. Provide adequate informed consent by engaging in a 
clear discussion of the risks and benefits of using the CAM 
therapy. Whenever possible, provide a discussion of the 
known risks and benefits of the CAM therapy, together 
with a discussion of what is not known or cannot be 
evaluated, as part of the obligation of informed consent 
(7). Arguably, informed consent also should encompass 
the risks and benefits of combining conventional care 
with CAM therapies versus providing conventional care 
alone (45). Document this disclosure in writing, where 
appropriate (for example, when the patient is competent 
and wishes to pursue a CAM therapy associated with 
documented or potential risk) (45), and especially when 
the patient elects to proceed with the CAM eee 
against medical advice. 

4, If feasible, obtain the patient's express, written 
agreement to use the CAM treatment. The legal doctrine 
of “assumption of risk” states that if a patient know- 
ingly, intelligently, and voluntarily accepts the risks of a 
treatment provided with due care, the patient’s “as- 
sumption of risk” relieves the physician of malpractice 
liability. In Schneider v. Revici (46), the patient sought 
nonsurgical treatment for breast cancer and signed a 
consent form releasing her physician from liability. The 
court held that if the patient had “made an informed 
decision to go outside currently approved medical meth- 
ods in search of an unconventional treatment” and 
thereby had expressly assumed the risk of such treat- 
ment, then the physician would have a complete defense 
to malpractice (47). In Charell v. Gonzales, a New York 
state court held that a patient had “impliedly” assumed 
the risk that the CAM therapy would fail, because the 
patient “did a significant amount of investigation . . . 
and hence became quite knowledgeable on the subject” 
and “sought to avoid the suffering that accompanied the 
chemotherapy/radiation regimen” (48). The patient was 
found 49% responsible, and the physician’s liability was 
reduced accordingly. . 

Although the legal distinction between “express” 
and “implied” assumption of risk varies by state (7, 49), 
the Schneider and Charell cases suggest that patiént ini- 
tiation of, interest in, or stated acceptance of a CAM 
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therapy may affect liability. Furthermore, the physician 
may have a defense to malpractice if 1) the patient ex- 
presses consent (preferably in writing) to try the specific 
CAM therapy (1, 7, 49), 2) the physician has therapeu- 
tic justification for selecting that therapy, and 3) the 
physician exercises due care in delivering the therapy 
(50). The physician should request documentation if the 
liability risk is more than minimal, the patient agrees, 
and the request does not unduly disrupt the therapeutic 
relationship. 

5. Continue to monitor the patient conventionally. 
Continuing conventional monitoring and follow-up will 
help to prevent the patient from becoming diverted 
from necessary conventional therapy, from pursuing 
useless or harmful treatments, or from deteriorating in 
situations in which conventional diagnostic or interven- 
tional tools may have preserved patient health (24). This 
is arguably the most important element in advising pa- 
tients who use, seek, or demand CAM therapies (24); 
such monitoring and follow-up also help to reduce lia- 
bility risk. Indeed, in imposing liability in Charell, the 
jury found that the patient was dissuaded from under- 
taking conventional treatment for uterine cancer (48). 


APPLICATION OF LEGAL RULES GOVERNING REFERRALS 
ı Although counseling patients can include referrals 
to CAM providers, malpractice liability rules involving 
physician referrals to providers differ from those that 
apply when the patient is under the physician’s care. 
Referrals can generate direct liability (the decision to 
refer was itself considered. negligent, resulting in patient 
injury) and vicarious liability (the referring physician 
becomes legally responsible for the treating practitioner’s 
negligence) (51). Courts are expected to apply the same 
legal rules to referrals to licensed CAM providers who— 
like physician specialists or allied health providers, such 
as physical therapists— deliver indepéndent professional 
services in a scope of practice circumscribed by state law, 
based on education and training mandated by the state. 
Yet, just as courts have been: unpredictable in either ex- 
tending or limiting liability’ in referrals to conventional 
providers (7, 51), physicians should understand that the 
legal landscape is subject to change. 
On the basis of existing legal rules, a physician re- 
ferral to a CAM provider could be considered a “negli- 
gent” decision to refer if it delays or eliminates the pa- 
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tient’s opportunity to obtain necessary biomedical 
treatment (51). For example, if the patient has a pro- 
gressive neurologic deficit and the patient’s condition is 
deteriorating, referting the patient to a chiropractor 
(without continuing necessary conventional care) could 
constitute a failure to exercise appropriate medical judg- 
ment and thus negligence. A second scenario involves 
refertal to a CAM provider in which the physician 
“knows or has reason to know” that either the provider 
or the therapy the provider intends to employ is danger- 
ous (7). For example, referral,to a provider of traditional 
oriental medicine who is known in the community to 
use intramuscular injections of dried human placenta or 
extracts of rhinoceros horn might be considered. negli- 
gent. 

Vicarious liability for referral in conventional care 
has arisen in three scenarios: the referring physician su- 
pervised the treating practitioner’s care, engaged in joint 
treatment, or referred the patient to a “known incom- 
petent” (51). First, where. statutes or board regulations 
for specific CAM providers require that physicians su- 
pervise the designated CAM providers, physicians could 
be vicariously liable for such providers’ conduct (51). 
One example involves state statutes requiring physician 
referral before an acupuncturist can see the patient for 
treatment of serious conditions, such as cardiac condi- 
tions and acute abdominal symptoms (52). 

Second, in extending vicarious liability to physicians 
engaged in a “joint undertaking” with treating practi- 
tioners (for example, in our scenario, a multidisciplinary 
group practice of integrative care), courts have consid- 
ered whether the physician and practitioner have “acted 
in concert”—for example, by- simultaneously adminis- 
tering treatment. The differences between conventional 
and CAM diagnostic as well as treatment methods may 
require a high degree of coordination and communica- 
tion between the referring physician and the treating 
provider. Moreover, because the flow of diagnostic and 
treatment information between physician and CAM 
providers in the same hospital, health plan, corporation, 
jointly owned or operated clinic, or an integrated unit in 
a hospital or clinic may be significant on an institutional 
level, judges could decide that a joint undertaking has 
occurred, and thus hold physicians and CAM providers 
vicariously liable for each other’s acts (51). This has con- 
siderable implications for the various models of integra- 
tive care that currently are being developed at hospitals, 
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health maintenance organizations, and large group prac- 
tices. 

Third, vicarious liability for referral to a “known 
incompetent” applies if the referring physician knows or 
should know that the treating practitioner engages in 
unsafe practices. Possible examples include referral to a 
treating practitioner who uses unsterilized acupuncture 
needles or has been professionally disciplined for provid- 
ing toxic herbs to patients, or referral to a chiropractor 
known to have an extensive history of malpractice liabil- 
ity for using excessive force on patients. Other examples 
might include situations in which the referring physician 
knows or should have known that the CAM provider 
has graduated from a school that is not accredited by the 
provider’s own professional accrediting organization or 
that the provider fails to meet professional standards 


required for hours of education and training. 


LIABILITY MANAGEMENT STRATEGIES (REFERRAL) 

1. Closely monitor the clinical risk level. The physi- 
cian who learns—through contact with the CAM pro- 
vider, the patient, or through other sources—that the 
treating CAM practitioner delivers unsafe or ineffective 
therapies in the patient’s therapeutic regimen—should 
advise the patient to discontinue the therapeutic rela- 
tionship with the CAM provider. The physician should 
closely monitor situations in which a CAM provider 
uses therapies that have tolerable but as yet undeter- 
mined levels of safety or efficacy (Figure, panels B and C). 

2. Document the literature supporting the decision to 
refer. Good documentation in the medical record, to- 
gether with a back-up file containing the supporting 
literature, can help establish that the referral itself was 
nonnegligent, thus avoiding direct liability. 

3. Provide adequate informed consent by engaging in a 
clear discussion of risks and benefits of using CAM. The 
physician should describe to the patient the recognized 
benefits and risks of che referral based on available med- 
ical literature. Enhancement of communication by dis- 
closing potential clinical risks also can help manage lia- 
bility risk and the possibility of a malpractice claim 
based on inadequate informed consent (45). 

4. Document the discussion of the patient’s decision to 
visit a CAM provider. Documenting the discussion of 
the patient’s decision to visit a CAM provider can help 
establish that the patient agreed to treatment with the 
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CAM therapies and thus partly shares legal responsibil- 
ity for the choice of treatment. The physician also 
should document whether he or she initiated the referral 
or is comanaging the patient with a CAM provider with 
whom the patient has initiated care. 

5. Continue to monitor the patient conventionally. By 
continuing conventional monitoring, the physician can 
intervene with necessary conventional care should the 
patient’s condition deteriorate as a result of over-reliance 
on therapies delivered by the CAM provider. 

6. Inquire about the CAM providers competence. As 
suggested, complementary and. integrative care increas- 
ingly may result in shared liability between the referring 
(or comanaging) physician and the treating CAM pro- 
vider for “joint treatment.” At the same time, the less 
the referring physician knows about a treating CAM 
practitioner, the greater the risk for malpractice liability 
for referral to a “known incompetent.” Sufficient knowl- 
edge about the CAM provider’s history and practice can 
help assure the physician that referral or comanagement 
will not create unnecessary liability risk. The following 
minimal steps will help satisfy courts that the physician 
has been reasonably diligent in determining compe- 
tence: 1) review (or ask institutional counsel to review) 
the licensing statute setting forth the CAM provider’s 
scope of practice, 2) understand the health care services 
the provider generally delivers, and 3) inquire (or ask the 
patient to inquire) of any relevant licensing board ‘or 
professional organization regarding the provider’s his- 
tory of disciplinary action or malpractice litigation. The 
physician comanaging with CAM providers within an 
institution should look to internal crecenuiallag pro- 
cesses for this information (53). 


CONCLUSION 
Increased litigation is likely as physicians are in- 


- creasingly called on to counsel patients about use of 


CAM therapies or referrals to CAM providers. The 
framework that we have outlined here provides a pre- 
liminary basis for anticipating and managing potential 
liability risk surrounding such health care practices. 
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Chronic Renal Diseases: Renoprotective Benefits of Renin—Angiotensin 


System Inhibition 
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Progression to renal parenchymal damage and end-stage renal 
disease, which seems to be largely independent of the initial 
insult, is the final common pathway for chronic, proteinuric ne- 
phropathies in animals and humans. The key event is enhanced 
glomerular capillary pressure; this impairs glomerular permeability 
to proteins and permits excessive amounts of proteins to reach the 
lumen of the proximal tubule. The secondary process of reabsorp- 
tion of filtered proteins can contribute to renal interstitial injury by 
activating intracellular events, including upregulation of the genes 
encoding vasoactive and inflammatory mediators. Both interstitial 
inflammation and progression of disease can be controlled by 
such drugs as angiotensin-converting enzyme inhibitors, which 
strengthen the glomerular permeability barrier to proteins and 


thereby limit proteinuria and filtered protein-dependent inflamma- 
tory signals. Clinical data strongly suggest that remission can now 
be achieved in some patients with chronic renal disease. Because 
of the current lag time between starting treatment and remission, 
however, a substantial proportion of patients still progress to 
end-stage renal disease before renal function begins to stabilize. A 
multimodal approach that centers on reducing or removing all risk 
factors associated with the progression of renal disease may de- 
crease the time to remission of the disease for most patients with 
proteinuric nephropathies. 
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Ce renal diseases seen in clinical practice, such as 
rapidly progressive glomerulonephritis, have a very 
rapid course that soon leads to irreversible end-stage re- 
nal failure caused by complete structural damage. These 
diseases, however, are rare. The more common nephrop- 
athies, which progress more slowly, still evolve to end- 
stage renal failure. Diabetes mellitus or hypertension 
can, in some patients, cause renal injury that progresses 
to renal failure and the need for kidney replacement 
therapy. 

The number of patients requiring kidney replace- 
ment therapy in 1997 was 304 083 in the United States, 
175 988 in Japan, and 197 721 in Europe. The number 
of new patients entering kidney replacement programs 
has increased constantly in the past 10 years and will 
probably continue to increase. In the United States, 
450 000 patients are expected to require treatment for 
end-stage renal disease by 2005 (1, 2). With so many 
patients involved, the costs of treatment will become 
extremely high and prohibitive, and not just for devel- 
oping countries (3). Thus, efforts must be directed to- 
ward stopping renal diseases from progressing to end- 
stage renal failure. 


MeTHODS 
We identifed papers mentioned in this review by 
searching the MEDLINE database from 1966 to 2000. 
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We selected the most relevant articles (original research 
and reviews) for this topic using the following individual 
or combined search terms: progressive chronic nephropa- 
thies, proteinuria, clinical trials, experimental models, re- 
nal function, ACE inhibitors, angiotensin II receptor block- 
ers, blood pressure, lipid lowering agents, low protein diet, 
and smoke. Selected articles were published in the most 
recognized nephrology journals and in general medicine 
journals with the highest impact factor. 


THe Procressive NATURE OF RENAL DISEASES 

In 1952, Robert Platt (4) reported that when 80% 
of the renal tissue was removed from rats, the remaining 
nephrons became hypertrophied as they assumed a vol- 
ume of work that a normal kidney would never have to 
perform. This was interpreted as a possible adaptation to 
compensate for the effects of nephron loss; renal func- 
tion then progressively deteriorated. In 1982, however, 
investigators at Brigham and Women’s Hospital in Bos- 
ton, Massachusetts, first presented the concept that pro- 
gressive deterioration of renal function was the result of 
compensatory glomerular hemodynamic changes in re- 
sponse to nephron loss related to the original insult; the 
hemodynamic changes then caused relentless injury of 
the remaining intact nephrons (5, 6). 

In animal models, high intraglomerular capillary 
pressure impairs the size-selective function of the glo- 





merular permeability barrier and causes protein ultrafil- 
tration (7, 8). In 1986 (9), Bertani and colleagues sug- 
gested that proteins filtered through the glomerular 
capillary wall might have intrinsic renal toxicity and 
could contribute to the progression of renal damage. 
Consistent with these experimental observations was ev- 
idence that in humans with nephropathy, disease pro- 
gressed more quickly when proteinuria was more severe 
(10-13). 

Even in normal conditions, proteins cross the glo- 
merular capillary wall in large amounts and return to the 
blood by a transtubular mechanism involving proximal 
tubular cells (14, 15) (Figure 1). Abundant evidence 
from in vitro cell culture studies (16—18) and in vivo rat 
models of proteinuric renal disease (19-25) indicates 
that reabsorption of filtered proteins activates the prox- 
imal tubular epithelium. Biochemical events associated 
with tubular cell activation in response to protein stress 
include upregulation of the genes encoding vasoactive 
and inflammatory substances and synthesis of the corre- 
sponding protein products, such as endothelin-1 (16), 
monocyte chemoattractant protein (MCP-1) (17), and 
RANTES (regulated upon activation, normal T-cell ex- 
pressed and secreted) (18, 26). 

Inflammatory and vasoactive substances formed in 
excessive amounts by proximal tubuli are secreted to- 
ward the basolateral compartment of the cell and give 
rise to an inflammatory reaction in the interstitium that 
consistently precedes renal scarring. These processes can 
be accelerated by cytokines released by tubular epithelial 
cells and by inflammatory cells that accumulate in the 
interstitium when proteinuria is present (27-31). 


LIMITING PROTEIN TRAFFIC PREVENTS THE 
PROGRESSION OF RENAL DISEASE IN ANIMALS 

In chronic proteinuric nephropathies, if the intersti- 
tial inflammatory reaction and the subsequent fibrosis 
were indeed a feature of protein overloading, limiting 
protein traffic or the biological effect of excessive tubular 
protein reabsorption should prevent or slow the progres- 
sion of renal disease. This is precisely what happens in 
animals treated with angiotensin-converting enzyme 
(ACE) inhibitors or angiotensin H receptor antagonists 
(Figure 2). In experimental diabetes, short- or long-term 
treatment with enalapril or the angiotensin I] receptor 
blocker losartan reduced proteinuria and conferred pro- 
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tection (32, 33). Use of ACE inhibitors reduced pro- 
teinuria and limited progressive deterioration of renal 
function in other models of renal disease, including 
spontaneous proteinuria in aging male Munich Wistar 
Fromter/Ztm rats (34) and rats with passive Heymann 
nephritis (35), an experimental model that mimics 
membranous nephropathy in humans. 

In a recent study of rats with Heymann nephritis 
and severe proteinuria, simultaneous blocking of angio- 
tensin I] and endothelin-1 activity by an ACE inhibitor, 
together with an endothelin type A receptor antagonist, 
was more renoprotective than either drug alone (36). 
Thus, in animals, limiting protein excretion and the re- 
sulting activation of tubular epithelial cells is instrumen- 
tal in protecting the kidney from further damage. 


FROM ANIMAL EXPERIMENTS TO DESIGNING 
A CLINICAL STUDY 

Clinical studies and clinicopathologic correlations 
in patients with progressive proteinuric nephropathies 
indicate that the observations in experimental models 
are relevant to understanding human disease (37). 
Among several baseline measures, proteinuria was a 
strong and independent predictor of renal outcome in a 
series of 840 patients with nondiabetic renal disease en- 
tering the Modification of Diet in Renal Disease 
(MDRD) study (38) and in 409 patients with type 1 
diabetes and nephropathy (39). Moreover, in patients 
with nephroangiosclerosis (40), the onset of de novo 
proteinuria after years of stable renal function indicated 
subsequent decline in renal function. 

Minimal-change disease seems to be an exception to 
the rule that interstitial infiltrates develop with time in 
proteinuric glomerulopathies. This type of disease is the 
only example of a human proteinuric nephropathy in 
which a substantial percentage of patients consistently 
respond to steroids. Thus, periods of elevated protein 
excretion are relatively limited in minimal-change dis- 
ease and may be inadequate to generate injury (41). 
Patients with this disease who have only a few relapses 
are protected from progressive renal damage (42), 
whereas those who initially responded to glucocorticoid 
therapy but then have frequent relapses tend to develop 
focal glomerulosclerosis (43—46). In patients with per- 
manent proteinuria and nephrotic syndrome caused by 
minimal-change disease that is resistant to treatment, 
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Figure 1. Effect of increased glomerular permeability to proteins on progressive renal injury. 
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renal function inevitably deteriorates with time (47). 
The few patients who have undergone repeated renal 
biopsies show interstitial inflammation and fibrosis, 
with an increasing number of sclerotic glomeruli over 
time (48). 

Primary tubulointerstitial nephritis also appears to 
be indolent with regard to progression to end-stage renal 
disease, despite the hypothetical relationship between 
the degree of interstitial damage and the rate of renal 
function decline (49). This may occur because during 
the early stages of interstitial nephritis, tubular func- 
tional abnormalities are more pronounced than is the 
decline in glomerular filtration rate (GFR). At the time 
of the initial insult, injury is limited to segmental loci of 
the tubulointerstitial areas, with almost all glomeruli 
structurally and functionally intact; thus, renal func- 
tional reserve is completely preserved (50). Glomerular 
abnormalities arise only in advanced stages of primary 
tubulointerstitial nephritis; they are a consequence of 
adaptive alterations to glomeruli or of the injurious 
effects of tubulointerstitial processes. In such circum- 
stances, excess protein leakage from glomeruli into the 


_ tubular lumen and the resulting reabsorption of excess 


proteins by proximal tubular cells may have additional 
interstitial damaging effects, which accelerate the pro- 
gression of renal disease. 

The pivotal role of enhanced protein traffic as a 
predictor of end-stage renal disease and its impact on 
renal outcome are clearly illustrated by the Ramipril Ef- 
ficacy in Nephropathy (REIN) study. This study for- 
mally investigated whether excessive ultrafiltration of 
proteins influenced the progression of renal disease and 
whether an ACE inhibitor (ramipril) was superior to 
placebo and other antihypertensive drugs in reducing 
proteinuria, limiting the decline in GFR, and preventing 
end-stage renal disease in patients with and without hy- 
pertension; blood pressure was controlled at similar lev- 
els in both treatment groups (51). The REIN study is a 
randomized, double-blind, placebo-controlled, multi- 


Compensatory glomerular hemod 
pressure, which impairs the tees eka 


center clinical trial in 352 nondiabetic patients with 
clinical proteinuria (21 g/24 hours). Patients were ran- 
domly assigned to receive ramipril or conventional anti- 
hypertensive therapy to maintain diastolic blood pres- 
sure at 90 mm Hg or less. A prestratification strategy 
recognized two levels of proteinuria (stratum 1: >1 and 
<3 g/24 hours; stratum 2: =3 g/24 hours) in patients 
randomly assigned to ramipril or conventional antihy- 
pertensive therapy. 

In this trial, the only baseline variable that corre- 
lated significantly with decline in GFR and progression 
of disease to end-stage renal failure was urinary protein 
excretion. Thus, patients with baseline urinary protein 
excretion less than 2.5 g/24 hours had a low rate of GFR 
decline over 3 years of follow-up, whereas in those with 
proteinuria in the nephrotic range (>4.3 g/24 hours), 
GFR decreased by 10 mL/min per 1.73 m? of body 
surface area per year and the kidney failure rate exceeded 
50% at 3 years (52). 


THE RENOPROTECTIVE EFFECT OF RENIN-ANGIOTENSIN 
SYSTEM INHIBITION: THE REIN Stupy 

The REIN study showed that despite similar blood 
pressure control in the two treatment groups, patients 
with proteinuria of 3 g/24 hours or more who received 
the ACE inhibitor had a significantly lower rate of de- 
cline in GFR and lower risk for doubling of serum cre- 
atinine levels or end-stage renal failure than did patients 
receiving conventional antihypertensive therapy (51). 
On the other hand, the authors found that the ramipril- 
induced reduction in rate of urinary protein excretion 
was the only time-dependent covariate that predicted a 
lower decline in GFR and lower incidence of progres- 
sion to end-stage renal disease; this finding clearly indi- 
cated that renoprotection is linked to reduction of pro- 
tein traffic (51). 

On the basis of interim data analysis, the core study 
of the REIN trial was stopped by an independent adju- 





changes in response to nephron loss caused by the original renal insult lead to increased incraglomerular capillary 
function of the glomerular permeability barrier and causes protein ultrafiltration. Excessive reabsorption of proteins as 


a consequence of the increased glomerular permeability results in protein accumulation in proximal tubular cells. Congestion of endolysosomes and endoplasmic 
reticulum in proximal tubular cells may trigger the activation of genes encoding vasoactive and inflammatory mediators (endothelin, RANTES [regulated upon 
activation, normal T-cell expressed and secretec], monocyte chemoattractant protein-1, and other cytokines). In addition, enhanced generation of transforming 
growth factor-B (TGEP) ca causes tubular cell hypertrophy and collagen type IV production. Tubular cells may also become activated to transdifferentiate into 
myofibroblasts. Release of excessive vasoactive and inflammatory substances from the proximal tubular cells into the interstitium contributes to interstitial 
inflammation and fibroblast proliferation, eventually inducing increased synthesis of extracellular matrix and renal scarring. IGF-I = insulin-like growth factor-I; 
NF-KB = nuclear factor-xB. 
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dicating panel; the panel recommended that all patients 
in stratum 2 be given the most effective treatment. 
Thus, patients who were receiving ramipril at the start 
of the study, as well as those originally randomly as- 
signed to conventional therapy and then switched to 
ramipril, were formally followed for another 2 years (the 
REIN follow-up study) (53). In patients continuing to 
receive ramipril, GFR further decreased by approxi- 
mately 1 mL/min per year during follow-up (Figure 3). 
The decrease was similar to that associated with normal 
aging. This finding is reminiscent of early results in pa- 
tients with diabetic nephropathy. Antihypertensive ther- 
apy continued for a long enough period was associated 
with a progressive reduction in GFR decline; GFR de- 
cline was only 1.2 mL/min per year after 6 years of 
treatment (54), Patients who switched from conven- 
tional therapy to ramipril also benefited from the treat- 
ment, as shown by a greater reduction in GFR during 
follow-up than during the core study (Figure 3). 
Results of an analysis of outcome events were con- 


sistent with the GFR data. Considering both the core 
and follow-up phases of the REIN study, patients orig- 
inally randomly assigned to ramipril had a significantly 
lower incidence of progression to end-stage renal disease 
(51, 53). Perhaps most impressive is the finding that 
after about 36 months of treatment with ramipril, no 
additional patients progressed to the point of requiring 
dialysis, whereas patients switched from conventional 
therapy to ramipril continued to develop end-stage renal 
disease. During the core study, ramipril was associated 
with a 41.5% reduction in the risk for end-stage renal 
disease, whereas during the follow-up phase, patients 
initially randomly assigned to ramipril had a 66.1% re- 
duction in the risk for reaching this end point. 

How can we explain the continued improvement in 
patients who continued to receive ramipril? In patients 
who initially received ramipril, a small increase in GFR 
over the first 3 months was followed by a slow decline. 
After 30 to 36 months of treatment, however, GFR did 
not decrease further, and, from 36 to 48 months, the 


Figure 2. Limiting protein traffic prevents progression of renal disease in animals. 
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In experimental diabetes among rats with a remnant kidney and male Munich Wistar Fromter/Ztem (MWF/Zrm) rats (all animal models in which 

progressive proteinuria and renal injury develop with time), inbibitien of angiotensin-converting enzyme with enalapril consistently exerts antiproteinuric 

and renoprotective properties. *P < 0.01 versus control. In the top panel, white bars represent control rats and gray bars represent rats receiving enalapril. 
j and Bra) F 8 F 

In the botrom three panels, each circle represents an individual raz. Diabetes = streptozotocin-induced diabetes; RMR = renal mass reduction. 
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Figure 3. Mean decline In glomerular filtration rate (GFR) during the Ramipril Efficacy In Nephropathy (REIN) core and 
follow-up study in patlents with nondiabetic chronic proteinuric nephropathles. 
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Solid lines indicate ramipril therapy and the dotted line indicates conventional therapy. Black circles indicate continued ramipril therapy mine the core 


and follow-up study; black and white squares indicate a switch in treatment from conventional therapy (during the core study) to ramipril ( 
follow-up study). The decline in GFR (in ml/min per 1.73 m? per month) was significantly lower during the follow-up study than d 


uring the 
uring the core study: 


in the patients originally randomly assigned to ramipril or to placebo plus conventional antihypertensive therapy. The GFR was better preserved and the 
number of renal outcome events (for example, end-stage renal failure) was lower in patients receiving ramipril during the core and follow-up studies than 
in those who originally received conventional antihypertensive therapy and switched to ramipril in the follow-up phase. 


mean GFR actually increased, suggesting that patients 
may have reached a stage of disease regression (55). This 
remarkable outcome should be considered in light of the 
fact that all these patients had proteinuria greater than 3 
g/24 hours before the study and therefore would have 
been expected to have a rapid decline in GFR. Thus, 
after 60 months of ramipril treatment, the rate of renal 
function decline was less than one tenth of the decline 
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seen in patients receiving conventional therapy during 
the core study (0.9 mL/min per month) (55). 

We must concede, however, that these findings may 
have been affected by a selection bias resulting from 
different periods of follow-up. We have formally ana- 
lyzed this issue and found that in all the cohorts of 
patients with different periods of follow-up, the GFR 
decline was slower in patients who continued to receive 
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ramipril therapy than in those who switched to ramipril 
during follow-up (55). More important, in each cohort 
of patients receiving continued ramipril therapy, renal 
function tended to improve progressively as the 
follow-up period (18 to 60 months) increased. 

To further investigate the nature of the time-depen- 
dent improvement in GFR change, we looked for a 
breakpoint in the individual GFR slopes of patients re- 
ceiving continued ramipril therapy. We predicted that 
after the breakpoint, 10 patients receiving continued 
ramipril therapy would never progress to end-stage renal 
disease and that another 10 had such improved GFR 
slopes that progression to end-stage renal disease would 
be delayed by about 5 years (55). 

This analysis provides evidence that the tendency of 
GER to decline with time can be halted in some patients 
with chronic nephropathies. The clinical relevance of 
these findings rests on the fact that patients recruited in 
the REIN study were selected for severe disease, which 
resulted in a study sample expected to rapidly progress 
to end-stage renal disease if left untreated. These find- 
ings agree with previous findings in proteinuric Munich 
Wistar Fromter rats (a genetic model of progressive ne- 
phropathy) that late-onset ACE inhibition normalized 
blood pressure and gradually reduced the high protein 
excretion rate toward normal values, arresting the pro- 
gression of tissue damage (56). The same is true for 
remission of the nephrotic syndrome in diabetic patients 
receiving long-term ACE inhibitor treatment (57). 
Thus, both experimental and clinical data strongly sug- 
gest that remission is now achievable in some patients 
with chronic renal disease. 


A Stepwise MULTIMODAL PROTOCOL FOR MANAGING 
RENAL DISEASE PROGRESSION 

Because of the current lag time between start of 
treatment and remission, a substantial proportion of pa- 
tients still progress to end-stage renal disease before their 
renal function begins to stabilize. The goal should be to 
investigate strategies for limiting the number of patients 
progressing to end-stage renal disease during the initial 
treatment periods. Ad hoc studies should explore whether 
this can be achieved by starting therapy very early in pa- 
tients with chronic renal disease, when GFR is greater than 
60 mL/min. Transplantation of a single kidney merits spe- 
cial attention because a single kidney theoretically supplies 
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half the number of nephrons usually available to healthy 
patients. This implies an increased workload per nephron 
to maintain homeostasis. In the transplanted kidney, the 
pool of functioning nephrons is also likely to decrease as a 
result of the initial ischemic injury, acute rejection, and 
long-term drug toxicity. Thus, self-perpetuating adaptive 
hemodynamic changes occur (as in progressive proteinuric 
nephropathies); these changes may ultimately contribute to 
renal function deterioration and scarring (58, 59). 

The potential renoprotective effect of renin—angio- 
tensin system blockade in clinical transplantation has 
been seen only in studies with short-term follow-up; 
these studies show that these agents can reduce urinary 
protein excretion. However, it is too soon to predict the 
long-term impact of these drugs on kidney graft sur- 
vival. 

When early treatment is not feasible because of late 
referral to nephrologists, the current therapeutic ap- 
proach, based on ACE inhibitors, can be optimized by 
adding other agents to reduce the risk for progression to 
end-stage renal disease. The first step in this multimodal 
approach relies on a low-sodium diet in addition to 
pharmacologic blockade of the renin—angiotensin sys- 
tem with ACE inhibitors. Low but not high sodium 
intake activates the intrarenal renin—angiotensin system, 
which potentiates the efficacy of ACE inhibitors. In pa- 
tients with chronic nephropathies, treatment with lisin- 
opril and a low-salt diet (3 g/d) provided a higher anti- 
proteinuric effect than did the same ACE inhibitor with 
a high-salt diet (12 g/d) (60). Moreover, the blunting of 
the antiproteinuric efficacy of ACE inhibition by high 
sodium intake can be restored with diuretics, as was 
recently documented in patients receiving an ACE in- 
hibitor and hydrochlorothiazide in addition to a high- 
sodium diet (61). 

If progression of renal disease is still not satisfacto- 
rily controlled, an attempt should be made to maximize 
the antiproteinuric effect of the currently used ACE in- 
hibitor. One possibility is to increase the drug dose to a 
level higher than the recommended threshold. The ra- 
tionale for this suggestion rests on experimental data 
from rats with subtotal nephrectomy. In that study, the 
ACE inhibitor was given in dosages exceeding the re- 
quired antihypertensive dose; this resulted in additional 
benefit to the glomerular structure (that is, reversing 
early glomerulosclerosis) compared with a low antihy- 
pertensive dose (62). 
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We evaluated the effects of different dosages of 
ramipril, from a minimum of 5 mg/d to a maximum of 
20 mg/d (four times the recommended maximum dos- 
age) on the level of proteinuria. Although the higher 
dosages had no additional effect on blood pressure, uri- 
nary protein excretion rates were further reduced, sug- 
gesting that the use of blood pressure alone to titrate the 
dosage may not achieve the maximum renoprotective 
effect (63). Similarly, doses of angiotensin II receptor 
antagonist higher than the maximum recommended 
doses further reduced urinary protein excretion, without 
causing significant changes in blood pressure or serum 
creatinine and potassium levels (64). Because of the pre- 
liminary nature of these data, caution should be used in 
adopting this regimen, and blood pressure control as 
well as potential side effects must be closely monitored. 

An alternative is the multidrug approach that com- 


bines ACE inhibitors and angiotensin II receptor antag-_ 


onists. The advent of angiotensin II receptor blockers 
extended the therapeutic options to slow the progression 
of chronic renal disease because these drugs inhibit the 
renin—angiotensin system at different levels than do 
ACE inhibitors; thus, they may act synergistically. Data 
on the use of combinations of an ACE inhibitor and an 
angiotensin II receptor antagonist in humans are ex- 
tremely limited. Preliminary studies in sodium-depleted 
persons with normal blood pressure and in diabetic pa- 
tients with normal renal function found a greater reduc- 
tion in. blood pressure after the addition of losartan to 
enalapril treatment than after doubling of the enalapril 
dose; this suggests that the combination more effectively 
inhibited the renin—angiotensin system (65). 

In a pilot study of 11 patients with chronic renal dis- 
ease of various causes, the investigators reported that 2 
weeks after the addition of an angiotensin II receptor an- 
tagonist to ACE inhibitor therapy, there were an additional 
30% reduction in proteinuria, a 6—mm Hg decrease in 
mean arterial pressure, and no changes in creatinine clear- 
ance (66). Proteinuria and blood pressure were significantly 
lower in patients with type 2 diabetes and overt nephrop- 
athy when an angiotensin II receptor antagonist was added 
to the initial treatment regimen with maximum recom- 
mended doses of an ACE inhibitor (67). An additive anti- 
proteinuric effect of ACE inhibition and angiotensin II re- 
ceptor antagonism has been reported in normotensive 
patients with IgA nephropathy; systemic blood pressure 
was not affected (68). 
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Taken together, these preliminary studies suggest 
that adding an angiotensin receptor antagonist may help 
maximize the antiproteintiric effect of ACE inhibitors. 
Prospective trials will reveal whether combined therapy 
is actually more renoprotective than single therapy. 

A potential side effect of these treatments is hyper- 
kalemia, especially in patients with renal failure and 
those with diabetes. However, in a pooled analysis of six 
published trials that included 154 diabetic and nondia- 
betic patients with chronic proteinuric nephropathies 
(51, 53, 69-72), the incidence of dropout due to un- 
controlled hyperkalemia was similar: less than 2% in the 
renin—angiotensin system blockade and conventional 
treatment groups. The risk for hyperkalemia can be 
minimized by excluding patients with renovascular dis- 
ease. In patients being treated with drugs that inhibit the 
renin—angiotensin system, serum potassium levels 
should be closely monitored, hyperglycemia and meta- 
bolic acidosis should be promptly treated, and thiazide 
or loop diuretics should be recommended. 

Calcium-channel blockers are often used in patients 
with renal disease. Whether these drugs add benefit to 
the renoprotective properties of ACE inhibitors is con- 
troversial. Nondihydropyridine calcium-channel block- 
ers reduced proteinuria in humans with type 2 diabetes 
and overt nephropathy (73) and, combined with ACE 
inhibitors, produced a greater reduction in proteinuria 
than did higher doses of either agent alone; similar levels 
of blood pressure control were maintained. Despite the 
lack of controlled studies, these observations suggest that 
combined treatment with nondihydropyridine calcium- 
channel blockers and ACE inhibitors may be more reno- 
protective than either treatment alone. 

Data on dihydropyridine calcium-channel blockers 
are less encouraging because they indicate that these 
agents may worsen the progression of chronic nephrop- 
athies. In the REIN study, patients receiving dihydro- 
pyridine calcium-channel blockers had a higher level of 
proteinuria and faster decline in GFR than patients 
treated with other antihypertensive drugs; in both 
groups, blood pressure control and severity of underly- 
ing renal disease were similar (74). The excess protein- 
uria was greater for patients with poor blood pressure 
control or without concomitant ACE inhibition. These 
findings, combined with the evidence that these drugs 
may increase cardiovascular risk (75), particularly in pa- 
tients with diabetes with or without renal disease, sug- 


16 April 2002| Annals of Internal Medicine | Volume 136 + Number sjen 





REVIEW Progressive Chronic Nephropathies 


gest that dihydropyridine calcium-channel blockers 
should not be given to patients with chronic nephropa- 
thies of nondiabetic or diabetic origin. An exception is 
when ACE inhibitors, diuretics, and B-blockers fail to 
reduce blood pressure to the appropriate level. 


THE NEED TO CONTROL BLOOD PRESSURE 
AND THE LIPID PROFILE 

The proposed strategies to reduce proteinuria 
should be combined with other pharmacologic interven- 
tions aimed at controlling blood pressure and the lipid 
profile, as well as modifying the diet and habits of pa- 
tients with chronic renal disease. 

Hypertension, the hallmark of most chronic ne- 
phropathies, is a strong independent risk factor for end- 
stage renal disease (38, 76); reducing blood pressure 
consistently slows the progression of renal disease and 
reduces injury (77). A meta-analysis found a strong re- 
lationship between the extent of blood pressure control 
and reduction in proteinuria in patients who have type | 
and type 2 diabetes with microalbuminuria and mac- 
roalbuminuria (78). Whenever blood pressure was well 
controlled, all antihypertensive drugs except the dihy- 
dropyridine calcium-channel blocker nifedipine signif- 
cantly reduced proteinuria. Thus, close monitoring of 
blood pressure is essential in slowing the progression of 
both diabetic and nondiabetic renal disease. 

Dyslipoproteinemia is seen with chronic renal insuf- 
ficiency from the early stages of renal functional impair- 
ment (79); it accelerates atherosclerosis and progression 
of the renal disease (80). A meta-analysis of 13 prospec- 
tive controlled trials supports the possibility of a causal 
relationship between dyslipidemia and disease progres- 
sion; the analysis found that lipid reduction may reduce 
proteinuria and preserve GFR in patients with chronic 
renal disease (81). 

A few initial studies showed a low-protein diet to be 
beneficial, but larger trials were less encouraging. A 
meta-analysis of 13 randomized trials (1919 patients) 
and 11 nonrandomized, controlled trials (2248 patients) 
indicate that protein restriction had significantly more 
effect in the nonrandomized trials (82). In the random- 
ized trials, low protein intake was associated with only a 
mild (not significant) reduction in the decline in GFR. 
Thus, the benefit of a low-protein diet in slowing the 
progression of renal failure is negligible or, at best, small. 
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The poor nutritional status often seen in patients adher- 
ent to the diet must also be considered. 

Finally, impressive findings indicate the importance 
of smoking cessation. This is perhaps the single most 
important measure to protect kidneys from progressive 
disease (83—85). Unfortunately, patients and their phy- 
sicians do not tend to appreciate the importance of 
smoking cessation. 


CONCLUSIONS 

We now have compelling clinical evidence of the 
renoprotective effects of ACE inhibitors in patients with 
nondiabetic chronic renal disease. In hypertensive pa- 
tients with chronic renal failure, ACE inhibition slows 
progression toward end-stage renal disease more than 
B-blockers do, through a mechanism at least partially 
independent of blood pressure control (71). Therapy 
with ACE inhibitors also improves long-term dialysis- 
free survival in patients with progressive chronic renal 
failure, an outcome influenced by the magnitude of pro- 
tein excretion rate and the initial antiproteinuric re- 
sponse to therapy (70). 

A meta-analysis of 10 randomized trials confirmed 
that ACE inhibitors are more effective than other anti- 
hypertensive agents in slowing the progression to end- 
stage renal disease in nondiabetic patients, although it 
was not clear whether this benefit was due to the greater 
decline in blood pressure or to other effects (86). The 
REIN core study showed that at similar levels of blood 
pressure control, ACE inhibitors are more effective than 
conventional antihypertensive therapy in reducing pro- 
teinuria, slowing GFR decline, and limiting progression 
to end-stage renal disease. Finally, in the follow-up 
phase of the REIN study, prolonged (>36 months) 
ACE inhibitor therapy helped arrest the decline in GFR 
(disease remission). In a small number of patients with 
the longest follow-up, there was even a small increase in 
GFR with time, possibly signifying regression of the dis- 
ease. 

In the future, we should be able to reduce the time 
required to induce remission by optimizing renoprotec- 
tion with multimodal interventions (87) achieved by 
combining antihypertensive medications, lowering lip- 
ids, and stopping smoking; in addition, for patients with 
diabetes, tight blood glucose control is critical. Several 
new compounds are under evaluation in animal studies, 
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and it is hoped that they will soon become part of the 
treatment strategy. 
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Balancing Safety of Dietary Supplements with the Free Market 


A desire to take medications is, perhaps, the greatest feature 
which distinguishes man from other animals. 


-Sir William Osler, 1891 


n this issue, Favreau and colleagues report on cases of 

hepatotoxicity in users of the dietary supplement Lipo- 
Kinetix (1). This dietary supplement was marketec as a 
weight-loss product and contained norephedrine (also 
known as phenylpropanolamine), caffeine, yohimbine, 
diiodothyronine, and sodium usniate. The authors re- 
port the experience of seven patients, each taking Lipo- 
Kinetix for weight loss, who experienced severe liver in- 
jury within 12 weeks of ingesting this product. 

This and other recent reports of adverse outcomes 
associated with use of supplements (2, 3) highlight two 
important issues that merit further consideration: 1) reg- 
ulation and safety of dietary supplements and 2) safety 
surveillance. 

The U.S. Congress has distinguished between what 
the U.S. Food and Drug Administration (FDA) consid- 
ers to be a drug and a dietary or nutritional supplement. 
This regulatory distinction, however, is not based on 
biological data. Rather, it is a question of labeling. A 
product is considered to be a drug when it claims that it 
can treat, prevent, cure, mitigate, or diagnose a specific 
disease (4). In contrast, supplements can make only 
“structure/function” claims, such as “maintains a healthy 
circulatory system” (5). 

To understand this distinction, one must consider 
the history of drug and supplement labeling. In 1937, 
107 people in the United States died after exposure to 
elixir sulfanilamide as a result of the diethylene glycol 
solvent used in the elixir (6). In response to this event, 
Congress enacted the Food, Drug and Cosmetic Act of 
1938, which required proof that a drug was safe before 
it could be marketed. Several decades later, the epidemic 
of birth defects associated with thalidomide use led to 
the 1962 Kefauver—Harris Amendment to the Food, 
Drug and Cosmetic Act (6). For the first time, manu- 
facturers were required to report all adverse events to the 
FDA. In addition, with this legislation, proof of efficacy 
was required for FDA approval (6). 

Proof of efficacy is established in randomized trials, 
often requiring only a few tens or hundreds of patients. 
Safety, however, can be much more difficult to prove 
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and generally requires that between 500 and 3000 pa- 
tients be exposed to a new drug during premarketing 
studies (7). Despite this, rare and late risks associated 
with long-term use of new compounds are not known at 
the time of marketing. Major changes in labeling are 
made for fully 51% of drugs because of safety problems 
found after the drugs are marketed (8). 

In contrast to the requirements for approval of a 
new drug, dietary supplements are held to a much lower 
standard, The 1990 Nutrition Labeling and Education 
Act (NLEA) limited health claims for food and supple- 
ment labeling to seven categories: 1) calcium and osteo- 
porosis, 2) sodium and hypertension, 3) saturated fat 
and cholesterol and heart disease, 4) dietary fat and can- 
cer, 5) fiber-containing grain products, fruits, and vege- 
tables and cancer, 6) fruits and vegetables and cancer, 
and 7) fiber-containing grain products, fruits, and veg- 
etables and heart disease (9). Some people believed that 
the NLEA limited the development of dietary supple- 
ments, despite public demand for these products (9, 10). 
The combined perception of safety, public desire for 
increased access, and industry desires for easy access to 
the market made this an easy target for legislators. The 
Dietary Supplement Act of 1992 exempted supplements 
from the NLEA (9). The Dietary Supplement Health 
and Education Act (DSHEA) of 1994 gave the public 
even greater access to dietary supplements so that con- 
sumers could be further empowered to actively partici- 
pate in improving their own health (9, 10). 

According to the DSHEA, a dietary supplement was 
defined as 


a product (other than tobacco) that is intended to supple- 
ment the diet that bears or contains one or more of the 
following dietary ingredients: a vitamin, a mineral, an herb 
or other botanical, an amino acid, a dietary substance for 
use by man to supplement the diet by increasing total 
daily intake, or a concentrate, metabolite, constituent, ex- 
tract or combination of these ingredients (11). 


In addition, a 2001 FDA overview of dietary sup- 
plements states: 
Under DSHEA, a firm is responsible for determining 


that the dietary supplements it manufactures or distrib- 
utes are safe and that any representations or claims 
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made about them are substantiated by adequate evi- 
dence to show that they are not false or misleading. 
This means that dietary supplements do not need ap- 
proval from FDA before they are marketed. Except in 
the case of a new dietary ingredient, where pre-market 
review for safety data and other information is required 
by law, a firm does not have to provide FDA with the 
evidence it relies on to substantiate safety or effective- 
ness before or after it matkets its products (12). 


Even for new ingredients, the manufacturer is only 
required to provide evidence to the FDA that the prod- 
uct is “reasonably expected to be safe” (12). 

The postmarketing reporting requirements for man- 
ufacturers of drugs and dietary supplements also differ 
substantially. Manufacturers of drugs must provide in- 
formation to the FDA when they learn of any adverse 
event potentially related to their drug. Most data on 
adverse drug events are collected via direct contact be- 
tween health care providers or patients and manufactur- 
ers or via the FDA’s spontaneous reporting system Med- 
Watch (6). In contrast, manufacturers of supplements 
are not required to report any data on adverse events to 
the FDA, and the FDA must prove that the product is 
unsafe before it can restrict a product’s use (12). 

How then is the FDA to identify unsafe dietary sup- 
plements? The FDA largely relies on the MedWatch spon- 
taneous reporting system to collect safety data on dietary 
supplements. On the basis of the adverse event reports sub- 
mitted via MedWatch, on 19 November 2001, the FDA 
strongly recommended to the manufacturer that Lipo- 
Kinetix be removed from the market (13). 

Although this notification from the FDA may be 
viewed as a great success of MedWatch, several features 
of this system severely limit its ability to deal with di- 
etary supplements (6). The MedWatch system relies on 
“voluntary” reporting of suspected adverse drug reac- 
tions. Thus, the patient or health care provider must 
actually recognize the event as a possible adverse drug 
reaction. A recent survey demonstrated that only 16% of 
internal medicine clerkships had formal lectures on ad- 
verse drug reactions (14). It is possible that many, if not 
most, adverse reactions may go unrecognized by the pa- 
tient or health care provider as being medication related. 
Even if adverse drug reactions are recognized, reporting 
rates are extremely low. Probably fewer than 10% of all 
adverse drug reactions and an even lower proportion of 
less serious events are reported (6). For dietary supple- 
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ments, the rates are probably even lower. Finally, even 
when the FDA receives spontaneous reports, interpreta- 
tion is difficult. In essence, spontaneous reports repre- 
sent case reports or case series. When enough reports are 
received, a signal of a possible problem may emerge, but 
proving causality from case reports and case series is very 
difficult. Incidence rates are almost impossible to esti- 
mate from spontaneous reporting systems, and there is 
no control group against which to compare the sponta- 
neous reports. When proof of a signal is required, formal 
pharmacoepidemiology studies may be needed (7). 

Reporting by physicians to the MedWatch system is 
crucial. It is the best available method to discover poten- 
tially harmful medications and dietary supplements. Re- 
cently, several medications and dietary supplements have 
been withdrawn from the market as a result of spontaneous 
reporting. These actions may have saved many lives. Until 
a better system is available, it is the health care communi- 
ty’s responsibility to work with the FDA to ensure the 
safety of our medications and dietary supplements. A need 
remains, however, for the health care system and govern- 
ment agencies to reconsider how both drugs and dietary 
supplements are monitored. Clearly, additional postmar- 
keting safety systems are required. 

Although better postmarketing safety systems would 
help, perhaps a more important question is whether the 
time has come to reconsider the requirements for mar- 
keting dietary supplements. We require proof that pre- 
scription drugs are sufficiently safe and effective before 
marketing. We require proof that over-the-counter 
drugs are extremely well studied, effective, and very safe 
before we permit them on the market for consumer use. 
Yet, there are no data for most supplements, merely 
because they do not claim to prevent or treat specific 
medical conditions. For supplements, there are no reg- 
ulations to ensure appropriate dose recommendations, 
proof of efficacy, or appropriate investigation into po- 
tential toxicities or interactions with other supplements 
or medications. Even quality control is not assured, that 
is, that the product includes what is stated on the label 
(15, 16). In essence, supplements exist in a “data-free 
world.” In the United States, the public spends almost 
$4 billion yearly on supplements (15), with little or no 
data on what they can expect. We rely on the market to 
prove efficacy and safety, a strategy that failed before 
with prescribed drugs and resulted in the establishment 
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of the FDA. We should learn from our experiences. 
Perhaps the time has come to hold the manufacturers of 
any product with a health claim to the same standards as 
the pharmaceutical industry. 

A complete description of a system to regulate nu- 
tritional supplements is beyond the scope of this edito- 
rial, but it is easy to imagine some basic features that 
might be incorporated into the system. Regulations 
should require that any health claims be supported by 
data approved by the FDA. For example, health claims, 
such as improving cardiovascular health, should meet 
the same rigorous criteria as claims to prevent or treat a 
disease. Another key to a new system would be to set 
and enforce standards to document the content of prod- 
ucts. Unfortunately, the active component of most nu- 
tritional supplements is unknown, thus creating an ad- 
ditional challenge to regulate production (17). Finally, 
new legislation should mandate that any adverse event 
reported to a manufacturer must be forwarded to the 
FDA. This would improve the ability to identify and 
remove unsafe products in a more timely fashion. 

Until such change can be enacted, it is our respon- 
sibility to keep the FDA aware of any suspected toxici- 
ties related to drugs and supplements so that the cur- 
rently available safety net can work as well as possible. 
Suspected adverse events from medications should be 
promptly reported to the FDA through the MedWatch 
system at their Web site (www.fda.gov/medwatch), tele- 
phone (800-FDA-1088), or fax (800-FDA-0178). 


James D. Lewis, MD, MSCE 
Brian L. Strom, MD, MPH 
University of Pennsylvania 


Philadelphia, PA 19104 


Requests for Single Reprints: James D. Lewis, MD, MSCE, Center for 
Epidemiology and Biostatistics, University of Pennsylvania, 7th Floor 
Blockley Hall, 423 Guardian Drive, Philadelphia, PA 19104-6021; e- 
mail, jlewis@cceb.med.upenn.edu. 


Disclaimer: Dr. Lewis has served as a consultant for several pharmaceutical 
companies, including Bayer, Centocor, Wyeth, and McNeil. He has alse had 
research funded by Bayer, Centocor, and Whitehall-Robins. He has con- 
sulted for Bayer on issues related to phenylpropanolamine, a component of 
LipoKinetix, Otherwise, none of the consulting or research was related to 
dietary supplements. Dr. Strom is funded for his research and has served as 
a consultant to most of the major pharmaceutical manufacturers. He has 
worked with Wyeth on issues related to fen/phen. He has also consulted 
with Whitehall on issues related to phenylpropanolamine, a component of 
LipoKinetix. Otherwise, he has not been a consultant to any supplement 


618/16 April 2002] Annals of Internal Medicine| Volume 136 * Number 8 


manufacturer or researched supplements per se, although some pharmaceu- 
tical manufacturers market supplements as well. 


Acknowledgments and current author addresses are available ar www 
-annals.org. 


Ann Intern Med. 2002;136:616-618. 


References 

1. Favreau JT, Ryu ML, Braunstein G, Orshansky G, Park SS, Coody GL, et 
al. Severe hepatotoxicity associated with the dietary supplement LipoKinetix. Ann 
Intern Med. 2002;136:590-5, 

2. Lord GM, Tagore R, Cook T, Gower P, Pusey CD. Nephropathy caused by 
Chinese herbs in the UK [Letter]. Lancet. 1999;354:481-2. [PMID: 10465175] 
3. Haller CA, Benowitz NL. Adverse cardiovascular and central nervous system 
events associated with dietary supplements containing ephedra alkaloids. N Engl 
J Med. 2000;343:1833-8. [PMID: 11117974] 

4. Regulations on statements made for dietary supplements concerning the effect 
of the product on the structure or function of the body. Food and Drug Admin- 
istration, HHS. Final rule. Fed Regist. 2000;65:1000-50. [PMID: 11010621] 
5. FDA Talk Paper: FDA Finalizes Rules for Claims on Dietary Supplements. 
January 5, 2000 ed: United States Food and Drug Administration; 2000. Avail- 
able at www.fda.gov/bbs/topics/ANSWERS/ANS00994.huml. Accessed on 27 
February 2002. 

6. Kennedy D, Goldman S, Lillie R. Spontaneous reporting in the United States. 
In: Strom BL, ed. Pharmacoepidemiology. 3rd ed. Chichester: Wiley; 2000:151- 
74. 

7, Graham D, Waller P, Kurz X. A view from regulatory agencies. In: Strom BL, 
ed. Pharmacoepidemiology. 3rd ed. Chichester: Wiley; 2000:91-108. 

8. FDA drug review: postapproval risks, 1976-1985: report to the chairman, 
Subcommittee on Human Resources and Intergovernmental Relations, Commit- 
tee on Government Operations, House of Representatives. Washington, DC: 
U.S. General Accounting Office; 1990, 

9. Mueller C. The regulatory status of medical foods and dietary supplements in 
the United States. Nutrition, 1999;15:249-51. [PMID: 10198926} 

10. Zeisel SH. Regulation of “nutraceuticals.” Science. 1999;285:1853-5. 
{[PMID: 10515789} 

11. Dietary Supplement Health and Education Act of 1994. U.S. Food and Drug 
Administration Center for Food Safety and Applied Nutrition. 1995. Available at 
hup://vm.ctsan.fda.gov/~dms/dietsupp.html. Accessed on 27 February 2002. 
12. Overview of Dietary Supplements. U.S. Food and Drug Administration Cen- 
ter for Food Safety and Applied Nutrition. 2001. Available at www.cfsan.fda.gov/ 
~dms/ds-oview.huml#regulate. Accessed on 27 February 2002. 

13. Letter to Distributor on Hazardous Dietary Supplement LipoKinetix. No- 
vember 19, 2001. U.S. Food and Drug Administration. Available at www 
.cfsan.fda.gov/~dms/ds-ltr26.huml. Accessed on 27 February 2002. 

14. Rosebraugh CJ, Honig PK, Yasuda SU, Pezzullo JC, Flockhart DA, Woos- 
ley RL. Formal education about medication errors in internal medicine clerkships 
[Letter]. JAMA. 2001;286:1019-20. [PMID: 11559279] 

15. Ernst E. Herbal medicines: where is the evidence? [Editorial] BMJ. 2000; 
321:395-6. [PMID: 10938031] 

16. Keane FM, Munn SE, du Vivier AW, Taylor NF, Higgins EM. Analysis of 
Chinese herbal creams prescribed for dermatological conditions. BMJ. 1999;318: 
563-4. [PMID: 10037629} 

17. Goldman P. Herbal medicines today and the roots of modern pharmacology. 
Ann Intern Med. 2001;135:594-600. [PMID: 11601931} 


© 2002 American College of Physicians-American Society of Internal 
Medicine 


www.annals.org 


ns 


L 





| CLINICAL GUIDELINE 


The Role of High-Dose Chemotherapy and Stem-Cell Transplantation in 
Patients with Multiple Myeloma: A Practice Guideline of the Cancer 
Care Ontario Practice Guidelines Initiative 


Kevin Imrie, MD; Rosmin Esmail, MSc; Ralph M. Meyer, MD; and the Members of the Hematology Disease Site Group of the Cancer Care 


Ontarlo Practice Guidelines Inltiative* 


The Hematology Disease Site Group of the Cancer Care Ontario 
Practice Guidelines Initiative has systematically reviewed the pub- 
lished literature and, through a consensus process, developed an 
evidence-based practice guidellne assessing the role of stem-cell 
transplantation in patients with multiple myeloma. The conclu- 
sions were validated by solicited feedback from 221 practitioners 
across Ontarfo, Canada. The guldeline comprises six recommen- 
dations: 1) Autologous transplantation Is recommended for pa- 
tients with stage II or Ill myeloma and good performance status. 
Evidence of benefit is strongest for patients who are younger than 
55 years of age and have a serum creatinine level less than 150 
pmol/L (<1.7 mg/dL). Physicians must use clinical Judgment in 
recommending transplantation to other patients. 2) Allogeneic 
transplantation is not recommended as rautine therapy. 3) Patients 
potentially eligible for transplantation should be referred for as- 
sessment early after diagnosis and should not be extensively ex- 


fter more than three decades of clinical trials testing 

various standard-dose chemotherapy regimens, the 
disease course of patients with multiple myeloma has not 
changed appreciably. Conventional chemotherapy can pro- 
vide effective palliation but is not curative (1). Case series 
have described encouraging results in patients with my- 
eloma undergoing allogeneic or autologous bone marrow 
or peripheral blood stem-cell transplantation (2). Other 
studies of transplantation, including randomized trials, 
have been reported in the past 6 years (3, 4). 

To facilitate decisions about treatment options, prac- 
tice guidelines have been developed for use by health care 
providers and consumers. In Ontario, Canada, cancer 
treatments and policies are led by a state-funded organiza- 
tion, Cancer Care Ontario. To help derive treatment op- 
tions, Cancer Care Ontario has developed the Program in 
Evidence-Based Care, which includes the Practice Guide- 
lines Initiative. Disease Site Groups (DSGs), which com- 
prise physicians, epidemiologists, and consumers, develop 
guidelines through a systematic process that involves assess- 
ment of evidence, consensus, and a validation process in- 
volving practitioners from across the province. Guideline 
topics are chosen through a prioritization process that in- 


posed to alkylating agents before collection of stem cells. 
4) Autologous peripheral blood stem cells should be harvested 
early in the patient’s treatment course. The best available data 
suggest that transplantation Is most advantageous when per- 
formed as part of Initial therapy. 5) The comparative data address- 
Ing the specifics of the transplantation process are Insufficlent to 
allow definitive recommendations. In the absence of such data, a 
single transplant with high-dose melphalan, with or without total- 
body Irradiation, Is suggested for patients undergoing transplan- 
tation outside a clinical trial. 6) At this time, no conclusions can 
be reached about the role of interferon therapy after transplanta- 
tion. 


Ann Intem Med. 2002;136:619-629. 
For author affillations, see end of text. 
*For members of the Hematology Disease Site Group of the Cancer Care Ontarlo 
Practice Guldelines Initiative, see Appendix. 
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cludes the burden of illness, availability of evidence, per- 
ceived variation in practice, the potential to affect treat- 
ment decisions, and resource utilization. 

The Hematology DSG noted that the use of trans- 
plantation for patients with myeloma varied among 
practices across the province. Variability in practice and 
emerging evidence of higher quality made this a priority 
topic for guideline development. To approach this 
topic, the DSG addressed the following questions: What 
is optimal standard-dose chemotherapy for patients with 
myeloma? In terms of survival, is peripheral blood stem- 
cell or marrow transplantation better than conventional 
chemotherapy? What is the relative efficacy of autolo- 
gous versus allogeneic transplantation? What specifics of 
the transplantation process can be recommended? When 
should transplantation be performed? Who should (or 
should not) receive a transplant? 


METHODS 
Overview of Guideline Development 

This guideline was developed by the Cancer Care 
Ontario Practice Guidelines Initiative (CCOPGI) using 
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the methods of the Practice Guidelines Development 
Cycle (5). Members of the CCOPGI’s Hematology 
DSG selected, reviewed, and interpreted the evidence. 
This DSG comprises 25 members, including hematolo- 
gists, medical and radiation oncologists, an epidemiolo- 
gist, and 2 lay representatives. Several of the physician 
members have background training in epidemiology; 8 
hematologists regularly perform stem-cell transplanta- 
tion in clinical practice. 

The DSG’s draft recommendations were circulated 
through a mailed survey to hematologists and medical or 
radiation oncologists in Ontario for feedback and in- 
volvement in a consensus process. Responses were used 
to guide the reformatting of the draft into the final 
guideline recommendations. The Practice Guidelines 
Co-ordinating Committee (PGCC), which ensures con- 
sistency of guideline development across the DSGs of 
various tumor sites, approved the guideline. The 
CCOPGI has a standardized process to update each 
guideline report; the current guideline was updated and 


reviewed by the PGCC in October 2000. 


Literature Search Strategy 

We searched the MEDLINE, CANCERLIT, and 
Cochrane Library databases for literature published 
from 1992 to December 1997 and subsequently up- 
dated the search in October 1998, June 1999, and April 
2000. For the searches, we combined multiple myeloma 
(as a Medical Subject Heading [MeSH] and text word) 
with bone marrow transplantation (MeSH and text 
word) and drug therapy (MeSH). Then, we combined 
these terms with the search terms for the following study 
designs: practice guidelines, systematic reviews or meta- 
analyses; reviews, randomized controlled trials, controlled 
clinical trials; and comparative studies. In addition, we 
searched the PubMed and Physician Data Query (PDQ) 
(www.cancer.gov/search/clinical_trials/) databases and re- 
viewed relevant conference proceedings (American Society 
of Hematology, 1997 to 1999, and American Society of 
Clinical Oncology, 1999 to 2000), article bibliographies, 
and personal files. To address the issue of optimal chemo- 
therapy, we performed an additional search of the same 
databases using the term multiple myeloma (MeSH) com- 
bined with randomized controlled trials (MeSH) and the 
text word random in the title. 
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Inclusion Criteria 

We selected study reports meeting one of the three 
following criteria: randomized trial or meta-analysis of ther- 
apy for patients with myeloma that reported survival or 
quality-of-life outcomes; nonrandomized comparative trial 
that addressed transplantation strategy, including a con- 
temporaneous control group, and that reported survival or 
quality-of-life outcomes; or economic evaluation that ad- 
dressed transplantation strategy. Because of insufficient 
data on the specifics of the transplantation process and the 
patients who would be most likely to benefit from trans- 
plantation, we performed a second search, which identified 
data from noncomparative case-series studies. 


Data Extraction and Interpretative Summary 

Three members of the DSG, including an epidemi- 
ologist, determined eligibility of the articles and ab- 
stracts obtained from the literature search. The lead 
DSG member for this guideline extracted and summa- 
rized relevant data according to the guideline question 
addressed. The DSG members then reviewed the sum- 
marized data and key articles. The DSG met formally 
three to four times annually; at these meetings, the 
members methodologically assessed the articles, inter- 
preted the data, and debated specific points in an at- 
tempt to reach a consensus. 


Synthesizing the Evidence 

Because all of the nine randomized trials on trans- 
plantation addressed different questions, we did not sta- 
tistically pool the data. 


DSG Consensus Process 

Through an iterative process that included debate at 
formal meetings and circulation of draft recommenda- 
tions, we considered the implications of the appraised 
data for each guideline question. With this process, at- 
tempts were made to reach consensus; when this was 
impossible, minority opinions were recorded. Approval 
by each member of the DSG was required before circu- 
lation of the draft version for practitioner feedback and 
submission of the final guideline to the PGCC. 


Practitioner Feedback 
To obtain practitioner feedback, we mailed a survey 
to 211 practitioners in Ontario (94 hematologists, 93 
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medical oncologists, and 24 radiation oncologists). The 
survey consisted of standardized items asking the prac- 
titioner to rate the quality of each draft guideline and to 
judge whether the draft recommendations should serve 
as a practice guideline. Written comments were invited. 
Follow-up reminders were sent at 2 weeks (by postcard) 
and 4 weeks (entire package). After exclusion of 18 re- 
tired practitioners, 137 of 193 practitioners (71%) re- 
sponded; 90 of 137 respondents (66%) indicated that 
the guideline was relevant to their practice. Approval of 
the draft guideline was strong among these 90 practitio- 
ners: 91% agreed or strongly agreed that the summary 
of the evidence was acceptable, 87% agreed with the 
draft recommendations, and 81% approved of the rec- 
ommendations as a practice guideline. Thirty-nine re- 
spondents provided written comments; these comments 
were, like the other responses, incorporated in the final 
guideline. 


RESULTS 

Sixty-six reports met the criteria for inclusion and 
are categorized in Table 1. In each section below, we 
describe the’ studies, summarize results, and describe the 
guideline development. 


What Is Optimal Standard-Dose Chemotherapy for 
Patients with Multiple Myeloma? 

To properly compare transplantation with conven- 
tional chemotherapy, we must define optimal conven- 
tional chemotherapy. We identified 30 randomized tri- 
als comparing therapies in previously untreated patients. 
Four meta-analyses (6—9) evaluated these data. 

The Myeloma Trialists’ Collaborative Group (7) 
compared combination chemotherapy with melphalan 
plus prednisone in a meta-analysis of 27 trials. Twenty 
of these trials supplied individual-patient data. No dif- 
ference in survival was detected. The proportional re- 
duction in the annual odds of death was 1.5% in favor 
of combination chemotherapy (95% CI, —8% to 5%; 
P > 0.2), with an odds ratio (OR) of 0.99 (CI, 0.93 to 
1.05). An earlier literature-based meta-analysis (6) of 18 
trials also failed to detect a survival difference between 
groups (OR, 1.04 [CI, 0.90 to 1.19]; P > 0.2). Two 
meta-analyses evaluated interferon for multiple my- 
eloma. An overview of 24 randomized trials published in 
abstract form (8) demonstrated that interferon improved 
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Table 1. Evidence Included In This Practice 
Guldellne Report 



















Question Studies Identified (References) 
What is optimal standard-dose 4 Mata-analyses (6-9) 
chemotherapy? 


In terms of survival, Is 
peripheral blood stem-cell 
or autologous bone-marrow 
transplantation better than 
conventional 
chemotherapy? 


2 Randomized trials (3, 4) 
3 Nonrandomized comparisons (10~12) 
4 Economic analysis (13) 


What is the relative efficacy of 
autologous and allogenek 
transplantation? 


3 Nonrandomized comparisons (14-16) 


6 Randomized trials (17-22) 

4 Nonrandomized comparisons (23-26) 
2 Noncomparative case series (27, 28) 
2 Economic analyses (29, 30) 


What specifics of the 
transplantation process can 
be recommended? 


When should transplantation 
be performed? 


1 Randomized trial (31) 


Who should (or should not) 
receive a transplant? 


2 Randomized trials (3, 4) 
6 Nonrandomized comparisons (32-37) 
2 Noncomparative case series (38, 39) 


recurrence-free survival by @ months and improved 
3-year overall survival by 4%. Another meta-analysis (9) 
measured survival by a unique measure called the “mean 
lifetime survival.” This meta-analysis found no differ- 
ence in survival rate between the group receiving inter- 
feron and the group not receiving interferon (3.9 vs. 3.4 
years, respectively; P = 0.095). 

Guideline Recommendation. Multiagent chemotherapy 
or melphalan plus prednisone is appropriate therapy for a 
control group in a comparison of transplantation versus 
standard-dose therapy. The addition of interferon is un- 
likely to influence outcomes in the control group. 


In Terms of Survival, is Autologous Peripheral Blood 
Stem-Cell or Bone Marrow Transplantation Better than 
Conventional Chemotherapy? 

We reviewed two randomized and three nonran- 
domized comparisons (Table 2). Attal and colleagues 
(3) randomly assigned 200 previously untreated patients 
younger than 65 years of age with stage II or IIT (40) 
myeloma to conventional chemotherapy or to a strategy 
that included autologous bone marrow transplantation. 
Patients were randomly assigned before therapy began. 
Conventional therapy consisted of 12 months of vincris- 
tine, melphalan, cyclophosphamide, and prednisone- 
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vincristine, carmustine, doxorubicin, and prednisone 
(VMCP-BVAP). Beginning with the ninth chemother- 
apy cycle, patients in this group received interferon, 3 
million units/m* three times weekly. Patients randomly 
assigned to transplantation first received four to six cy- 
cles of VMCP-BVAP; patients who had a good perfor- 
mance status (World Health Organization performance 
status below grade 3), a serum creatinine level less than 
150 pmol/L (<1.7 mg/dL), and an adequate bone mar- 
row harvest collected after the fourth chemotherapy cy- 
cle received melphalan, 140 mg/m’, and total-body 
irradiation, 800 cGy, followed by reinfusion of autolo- 
gous bone marrow. After hematologic recovery, patients 
received interferon. The investigators analyzed the data 
on an intention-to-treat basis. Event-free and overall 
survival improved with autologous transplantation. In a 
subset analysis, this benefit appeared confined to pa- 
tients younger than 61 years of age. 

A second randomized trial (median follow-up, 56 
months) assessed patients 55 to 65 years of age and was 
published in abstract form (4). The investigators detected 
no difference in event-free or overall survival between those 
receiving high-dose therapy and autologous bone marrow 
transplant and those receiving conventional VMCP. Three 
nonrandomized studies compared autologous bone mar- 
row or peripheral stem-cell transplantation with matched 
(10, 11) or historical (12) controls receiving conventional 
therapy. All three reported superior outcomes in the pa- 
tients undergoing transplantation. 

A cost-effectiveness analysis using pooled data from 
published reports concluded that high-dose therapy with 
stem-cell reinfusion was cost-effective (13). The mar- 
ginal cost increase associated with autologous transplan- 
tation was approximately $26 000 per life-year gained 
compared with conventional treatment. 

Guideline Recommendation. When the DSG initially 


assessed this question, only the data from Attal and col- 
leagues were available. The DSG agreed that the trial by 
Attal and colleagues was well conducted, but opinions var- 
ied about whether this evidence warranted a statement that 
autologous transplantation should be “recommended” or 
“offered” to specific patient groups, While remaining com- 
mitted to principles of patient participation and autonomy 
in treatment decision making, there was consensus that the 
evidence supported transplantation as the “preferred” op- 
tion and should be “recommended” to appropriate patients 
with stage II or III disease. 

The DSG revisited this debate after receiving prac- 
titioner feedback on the draft recommendations. Nine 
respondents thought that one randomized trial provided 
insufficient evidence for the DSG to “recommend” 
stem-cell transplantation. They suggested that publica- 
tion of the guideline be delayed until further evidence 
emerged or that the guideline be reworded to say that 
physicians should “offer” transplantation to appropriate 
candidates. After considering these options, the DSG 
again concluded that Attal and colleagues’ study sup- 
porting the recommendation was well done and repre- 
sented the “preferred” option. 

After a literature search update located a second ran- 
domized trial (in abstract form) (4), the DSG again re- 
considered its recommendation. The DSG concluded 
that while this trial was large and appeared well con- 
ducted, the nature of the publication (preliminary re- 
sults reported in abstract form) was insufficient to cause 
a substantial change in the initial recommendations. 
However, as with the subset analysis performed by Attal 
and colleagues, which demonstrated that transplantation 
benefits were specifically identified in patients 60 years 
of age or younger, we recognized the potential for an 
interaction between age and treatment effect. The state- 
ment to “recommend” transplantation was thus re- 


Table 2. Comparison of Autologous Peripheral Blood Stem-Cell or Marrow Transplantation with Conventional Therapy 





Study (Reference), Report Type Total 
Participants, n 


Randomized, controlled trials 





Attal et al. (3), full paper 200 
Fermand et al. (4), abstract 190 
Nonrandomized comparisons 
Barlogie et al. (10), full paper 239 Not reported 
Lenhoff et al. (11), full paper 548 
Musto et al. (12), abstract 69 


b 


Median Event-Free Survival* 


At 5 y, 28% vs. 10%; P = 0.01 
Median, 24.3 vs. 18.7 mo; P = 0.07 


Median, not reached vs. 44 mo; P < 0.01 
Median disease-free survival, 33 vs. 11 mo; P < 0.02 


Overall Survival* 


At 5 y, 52% vs. 12%; P = 0.03 
Median, 55.3 vs. 50.4 mo; P > 0.2 


At 5 y, 64% vs. 39%; P = 0.01 
Not reported 
Median, 49 vs. 25 mo; P < 6.03 





* Data reported as experimental (transplantation) group versus control group. 
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worded to indicate that the supporting data were stron- 
gest for patients younger than 55 years of age. 


What Is the Relative Efficacy of Autologous and 
Allogeneic Transplantation? 

No reported randomized trial has compared autolo- 
gous with allogeneic transplantation. Table 3 summarizes 
three nonrandomized comparisons. The European Bone 
Marrow Transplant Registry (14) reported a case-control 
comparison of 189 patients receiving allogeneic sibling do- 
nor transplants and 189 patients receiving autologous 
stem-cell transplants. Median survival was superior with 
autologous transplantation. The treatment-related mortal- 
ity rate was 41% with allogeneic transplantation compared. 
with 13% with autologous transplantation (P< 0.001). 
Meanwhile, the relapse rate was higher in patients under- 
going autologous transplantation (70% vs. 50% at 48 
months; P = 0.04). 

Table 3 also summarizes two smaller concurrent co- 
hort comparisons (15, 16) from single centers. Neither 
report detailed the reasons for assignment to autologous 
or allogeneic transplantation. Varterasian and colleagues 
(15) detected no difference in median event-free or over- 
all survival; Couban and colleagues (16) reported supe- 
rior median survival for the group undergoing autolo- 
gous transplantation. 

Guideline Recommendation. Although comparative 
data are limited, survival appears superior with autolo- 
gous transplantation. The DSG members unanimously 
decided to recommend autologous transplantation as 
the standard transplantation option. Two practitioners 
responded to this draft recommendation by indicating a 
potential future role of allogeneic transplantation. The 
DSG agreed that while ongoing clinical trials to improve 
allogeneic transplantation technology should be encour- 
aged, autologous transplantation should be considered 
the present standard option. 


What Specifics of the Transplantation Procedure Can Be 
Recommended? 

Autologous transplantation is a complex procedure 
with several distinct components. We attempted to evalu- 
ate optimal pretransplantation chemotherapy, stem-cell 
source, role of stem-cell purging or selection, high-dose 
therapy regimen, single versus double transplant, and post- 
transplantation therapy. 
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Table 3. Nonrandomlzed Comparisons between 
Autologous and Allogenelc Transplantation 


Study (Reference) Patlents Patients Medlan Survival* 
: Receiving Receiving 
Autologous Allogeneic 
Transplant Transplant 
n mo 


Björkstrand et al. (14) 189 189 
Varterasian et al. (15) 24 24 
Couban et al. (16) 40 22 


34 vs. 18; P = 0.001 
33.5 vs. 38.6; P > 0.2 
48 vs. 7; P < 0.001 


* Data reported as autologous versus allogencic transplantation. 


Pretransplantation Chemotherapy 

Pretransplantation chemotherapy could influence 
ultimate disease control; we identified no study assessing 
this question. Initial chemotherapy may also affect the 
ability to harvest sufficient ster cells and might there- 
fore affect stem-cell engraftment (41). This concern has 
been suggested regarding melphalan use. In Attal and 
colleagues’ study (3), patients received four to six cycles 
of alkylating agent-based chemotherapy (VMCP— 
BVAP) before bone marrow harvest. Ten percent of the 
patients in the transplantation group had insufficient 
harvests and could not receive the assigned transplant. 

No randomized trial has assessed pretransplantation 
therapy. Two case series addressed the effect of cumula- 
tive alkylating agent exposure on stem-cell harvest qual- 
ity (27, 28). Tricot and colleagues (27) performed a 
multivariate analysis of factors predicting engraftment in 
225 patients with myeloma undergoing double autolo- 
gous stem-cell transplantation. The end points of the 
study were time to platelet (>50 X 10°/L) and neutro- 
phil (>0.5 X 10° cells/L) engraftment; both were in- 
versely correlated with alkylating agent exposure (for 
granulocytes, any exposure; for platelets, exposure for 
>1 month). Prince and colleagues (28) evaluated the 
effect of previous melphalan exposure on the ability to 
harvest stem cells in 54 consecutive collections of pe- 
ripheral blood stem cells in 37 patients (28). Only 32% 
of patients receiving more than four courses of melpha- 
lan had collections meeting threshold values compared 
with 85% of those receiving zero to four courses (P = 
0.001). 

Guideline Recommendation. Previous exposure to 
alkylating agent may reduce the ability to harvest suf- 
ficient stem cells. A threshold melphalan dose that 
precludes successful harvesting has not been conclu- 
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sively identified. Given these data and available alter- 
natives, the DSG concluded that it is prudent to 
avoid exposure to melphalan before stem-cell collec- 
tion when transplantation is a consideration. High- 
dose glucocorticoid-based regimens, such as vincris- 
tine, doxorubicin, and dexamethasone (VAD), are 
preferable for these patients. 


Source of Stem Cells: Bone Marrow versus Peripheral 
Blood 

The use of peripheral blood stem cells results in 
faster engraftment of neutrophils and platelets (42). Ev- 
idence suggests that using peripheral blood stem cells in 
patients with myeloma might reduce malignant cell con- 
tamination of the autograft (43). One randomized trial, 
which was reported in abstract form, described a com- 
parison between bone marrow and peripheral blood as 
the stem-cell source in patients with myeloma (17). In 
that trial, 133 patients received peripheral blood stem 
cells and 89 received autologous bone marrow. Neutro- 
phil engraftment was faster in patients receiving periph- 
eral blood stem cells (9.7 vs. 12.2 days; P < 0.001). The 
study detected no difference in toxic deaths, response 
rates, or 2-year survival, Three nonrandomized studies 
reported comparisons of peripheral blood stem cells 
with autologous bone marrow (23-25); one of these 
studies included patients with breast cancer (25). Each 
study demonstrated faster engraftment with peripheral 
blood stem cells, and one trial also detected an advan- 
tage in transfusion needs, antibiotic use, and hospital 
days (25). 

Two studies assessing economic end points have ad- 
dressed this topic: Duncan and colleagues (29) per- 
formed a cost-minimization analysis to compare trans- 
plantation using peripheral blood stem cells with 
autologous bone marrow; Powles and colleagues (30) 
included data on cost in a nonrandomized comparison 
that assessed tolerance of post-transplantation interferon 
as the primary outcome. Both analyses demonstrated 
that peripheral blood stem-cell transplantation had eco- 
nomic advantages. 

Guideline Recommendation. On the basis of differ- 
ences in outcomes affected by engraftment rate, the 
DSG favored the use of peripheral blood stem cells as 
the stem-cell source. 
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Role of Stem-Cell Purging or Selection 

The presence of malignant cells in harvested stem 
cells could contribute to disease recurrence. Investigators 
have attempted different methods to reduce malignant 
contamination. Stewart and colleagues (18) reported 
preliminary results of a randomized trial comparing out- 
comes in 93 patients receiving selected CD34” stem 
cells with the outcomes in 97 patients receiving un- 
selected peripheral blood stem cells. Molecular testing 
showed that tumor contamination decreased with stem- 
cell selection. During a median follow-up of 37.2 
months, the study detected no difference in survival 
(P> 0.2). 

Guideline Recommendation. Insufficient data exist to 
recommend purging or stem-cell selection outside a 
clinical trial. 


High-Dose Therapy Preparative Regimen 

Two comparative trials—one randomized and one 
nonrandomized, both reported in abstract form (19, 
26)—assessed the role of total-body irradiation. In a 
randomized trial comparing outcomes in newly diag- 
nosed patients undergoing peripheral blood stem-cell 
transplantation, 113 patients received melphalan, 140 
mg/m”, plus total-body irradiation, and 108 received 
melphalan, 200 mg/m7, alone (19). This study detected 
no difference in response rate or 2-year survival. Total- 
body irradiation was associated with longer durations of 
neutropenia and thrombocytopenia, increased red cell 
and platelet transfusion requirements, and more days of 
intravenous antibiotic therapy. Björkstrand and col- 
leagues (26) analyzed data from the European Blood 
Marrow Transplantation Registry for 1905 patients who 
underwent autologous transplantation for myeloma. 
Regimens that included total-body irradiation were as- 
sociated with an inferior survival rate. 

Guideline Recommendation. In the randomized trial 
demonstrating a benefit for autologous transplantation 
compared with conventional-dose chemotherapy (3), the 
conditioning therapy received by transplant recipients in- 
cluded total-body irradiation. The DSG therefore initially 
considered this regimen to be the standard of care outside a 
clinical trial. On the basis of preliminary results of the 
above two studies reported in abstract form, the DSG con- 
cluded that either high-dose melphalan, 200 mg/m’, alone 
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Table 4. Comparison of Single versus Double (Tandem) Transplantation of Autologous Peripheral Blood Stem Cells 
or Marrow 








Study (Reference), Report Type Total Participants, n Median Event-Free Survival* Overall Survival* 
% 
Randomized, controlled trials : 
Attal et al. (20), abstract 402 At 3 y, 31 vs. 39; P value not At3 y, 58 vs. 66; P value not 
significant significant 
Tosi et al. (21), abstract 192 Data not provided; P value not At 2 y, 90 vs. 90; P value not 
significant significant 


Nonrandomized comparison 
Bjdkstrand et al. (26), abstract 1530 Data not provided; progression-free 
survival superior with double 


transplants 


Data not provided; between-group 
differences not significant 


P 


W 





* Data reported as single versus double transplant. 


or melphalan, 140 mg/m’, with total-body irradiation 
could be considered standard therapy. 


Single versus Double Transplants 

Three studies—two randomized trials (20, 21) and 
one nonrandomized comparison {26)—assessed the role 
of double autologous transplantations performed in suc- 
cession; these data, which were published. in abstract 
form, are shown in Table 4. This therapy, called “tan- 
dem transplantation,” includes a planned second trans- 
plant following recovery from a first transplantation. 
This practice is in contrast to performing a second trans- 
plantation after disease progression following a first 
transplantation. Both randomized studies failed to de- 
tect a difference in event-free or overall survival. In one 
of the three studies (26), a secondary analysis of the 
patients who received a second transplant demonstrated 
prolonged relapse-free and event-free survival (P = 
0.03) for patients receiving tandem transplants. A non- 
randomized comparison of data submitted to the Euro- 
pean Bone Marrow Transplant Registry demonstrated 
superior progression-free survival in the patients under- 
going tandem transplantation (data points not report- 
ed); the study detected no survival difference (21). 

Guideline Recommendation. Comparative trials are 
susceptible to selection bias when outcomes of patients 
who actually receive a second transplant are compared 
with those who received a single transplant. Random- 
ized trials analyzed on an intention-to-treat basis are 
needed to address this question. The DSG concluded 
that the current data do not support the standard use of 
tandem transplants. 
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Post-transplantation Therapy 

Because transplantation appears noncurative, main- 
tenance therapy, such as with interferon, may be used in 
an attempt to improve disease control and survival. In 
the randomized comparison of transplantation with 
conventional-dose chemotherapy (3), both groups re- 
ceived interferon until disease progression. It is not pos- 
sible to factor out the contribution of this agent to the 
success of the high-dose treatment strategy. Two com- 
parative trials tested use of maintenance interferon: after 
autologous transplantation. 

Cunningham and colleagues (22) reported out- 
comes in 84 patients randomly assigned to interferon, 3 
million units three times weekly until disease progres- 
sion, or to no maintenance therapy. The data suggested 
a trend toward prolonged progression-free survival in 
the interferon group (median, 48 vs. 27 months; P = 
0.11); the study found no difference in survival. A non- 
randomized comparison assessing data from 1905 pa- 
tients on file with the European Bone Marrow Trans- 
plant Group demonstrated that post-transplantation 
interferon as maintenance treatment was associated with 
prolonged survival (21). 

Guideline Recommendation. The evidence for benefit of. 
interferon is conflicting, and the DSG could not reach a 
consensus on this issue. Some DSG members considered 
interferon to be an essential part of the therapeutic plan 
described by Attal and coworkers (3); these members be- 
lieved that deleting this component could result in inferior 
outcomes, Other members believed that without data from 
randomized trials demonstrating a survival advantage, the 
toxicity of this agent precludes routine use. 
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When Should Transplantation Be Performed? 

In the randomized trial demonstrating superior event- 
free and overall survival in patients receiving an autologous 
transplant (3), bone marrow was harvested early after diag- 
nosis and transplantation was performed at a median of 5.5 
months after therapy began. One randomized trial com- 
pared early with late autologous transplantation in patients 
with stem-cell collection shortly after commencing therapy 
(31); among 202 patients, 185 were randomly assigned to 
receive an autologous transplant as part of initial therapy or 
upon disease progression. In an intention-to-treat analysis, 
disease progression was delayed in the 91 patients receiving 
early transplantation compared with the 94 patients as- 
signed to late transplantation (median event-free survival, 
39 months [CI], 29 to 48 months] vs. 13 months [CI, 9 to 
18 months]; P value not reported). However, no difference 
in median survival between the groups was detected (64.6 
vs. 64.0 months; P > 0.2). Time without symptoms, treat- 
ment, and treatment toxicity (TWISTT) was 27.8 months 
(CI, 23.8 to 31.8 months) for the early transplantation 
group and 22.3 months (CI, 16.0 to 28.6 months) for the 
late transplantation group. 

Guideline Recommendation. Although delaying trans- 
plantation until disease progression in patients who have 
stem cells collected shortly after therapy initiation does not 
adversely affect survival, it may decrease the time without 
symptoms of myeloma or treatment toxicity without a clear 
potential for benefit. The DSG believed that transplanta- 
tion as part of initial therapy was potentially advantageous; 
patients need to be counseled to determine individual pref- 
erences. The need for early stem-cell harvesting deserves 
emphasis because no comparative data indicate the efficacy 
of harvesting stem cells during disease progression. 


Who Should (or Should Not) Receive a Transplant? 
Age 

Age has been used as a proxy measure to determine the 
safety of performing autologous transplantation. A com- 
monly stated upper-age threshold is 65 years. However, 
several reports described transplantation in older patients 
(32-36, 38, 39). The DSG identified two randomized tri- 
als and three nonrandomized comparisons addressing pa- 
tient age. The study by Attal and colleagues comparing 
high-dose with standard-dose therapy enrolled patients up 
to 65 years of age (3); 42% of patients age older than 60 
years did not complete the transplantation compared with 
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18% of patients 60 years of age or younger (P = 0.01). In 
a subset analysis based on intention to treat, transplantation 
was superior to standard-dose therapy in patients 60 years 
of age and younger, with no benefits detected in patients 
older than age 60 years. A second randomized trial com- 
paring transplantation with conventional therapy in pa- 
tients 55 to 65 years of age was reported in abstract form 
(4); this study failed to detect a difference in event-free or 
overall survival. Two case-control studies (34, 35) and one 
cohort study (36) have reported that patients older than 65 
years of age can safely receive an autologous transplant, 
with no differences in outcomes detected between the older 
and younger patients. 

Guideline Recommendation. The DSG had already 
concluded that data supporting autologous transplanta- 
tion were strongest for patients younger than 55 years of 
age. Although transplantation may be safely performed 
in older patients, improvements in event-free and overall 
survival have only been documented in randomized tri- 
als for patients up to 60 years of age. Because age may be 
a proxy measure for aspects of disease biology, other 
comorbid illness, and treatment tolerance, physicians 
must use clinical judgment in recommending transplan- 
tation to patients older than 60 years of age. 


Renal Function 

The randomized trial supporting use of autologous 
transplantation over standard-dose therapy (3) included pa- 
tients with renal dysfunction but with a serum creatinine 
level correcting to less than 150 pmol/L (<1.7 mg/dL) 
before transplantation. In patients with significant renal 
dysfunction, transplant-related toxicity may be greater, and 
the magnitude of benefits compared with those of stan- 
dard-dose treatment might therefore be reduced. One case- 
control study (37) of 42 patients with a serum creatinine 
level greater than 200 pmol/L (>2.26 mg/dL) demon- 
strated that treatment toxicity was greater in patients with 
renal dysfunction; the observed difference in 3-year survival 
in patients with renal dysfunction versus controls was not 
statistically significant (44% vs. 59%; P = 0.15). 

Guideline Recommendation. Although autologous 
transplantation is feasible in patients with serious renal 
dysfunction, whether these patients actually benefit 
from the treatment is unclear. Randomized data show- 
ing benefits for transplantation have been limited to pa- 
tients with a serum creatinine level less than 150 
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pmol/L (<1.7 mg/dL); interpretation of the case- 
control study is limited by the study design and the 
small sample size. The DSG concluded that transplan- 
tation could not be recommended as standard therapy 
for patients with a creatinine level greater than 150 
pmol/L (>1.7 mg/dL) until randomized trials can dem- 
onstrate a survival benefit for these patients. Renal dys- 
function seen at diagnosis may improve with initial ther- 
apy for myeloma; these patients should be subsequently 
considered for high-dose therapy. 


CONCLUSIONS 

The Hematology DSG of the CCOPGI developed 
the guidelines presented here, which assess the role of 
stem-cell transplantation for patients with myeloma. 
These guidelines will be reviewed and updated every 6 
months. Their recommendations are as follows: 

1. Autologous transplantation is recommended for 
patients with stage II or IH myeloma and good perfor- 
mance status. The evidence is strongest for patients 
younger than 55 years of age and a serum creatinine 
level less than 150 pmol/L (<1.7 mg/dL) after hydra- 
tion and remission-inducing chemotherapy. Physicians 
must use their clinical judgment in recommending 
transplantation to other patients. 

2. Allogeneic transplantation is not recommended 
as routine therapy. 

3. Patients potentially eligible for transplantation 
should be referred for transplant assessment early after 
diagnosis and should not receive extensive exposure to 
alkylating agents, such as melphalan, before collection of 
stem cells. High-dose glucocorticoid-based regimens, 
such as VAD, are preferable for these patients. 

4, Harvesting of autologous peripheral blood stem 
cells should be performed early in the patient’s treat- 
ment course. Best available data suggest that transplan- 
tation is most advantageous when performed during ini- 
tial therapy. 

5. Comparative data regarding the specifics of the 
transplantation process are insufficient to allow defini- 
tive recommendations. In the absence of such data, the 
use ofa single transplant with high-dose melphalan, 200 
mg/m”, alone or melphalan, 140 mg/m”, with total- 
body irradiation is suggested for patients undergoing 
transplantation outside of a clinical trial. 
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6. At this time, no conclusions can be reached about 
the role of interferon following transplantation. 


Note added in proof: These guideline recommenda- 
tions are based on work completed in March 2001. New 
information necessitates that practice guidelines undergo 
regular updating. Based on a recent publication (44), the 
Hematology Site Group of the Cancer Care Ontario 
Practice Guidelines Initiative now recommends that 
when patients with multiple myeloma undergo autolo- 
gous transplantation, standard pretransplantation ther- 
apy should consist of melphalan, 200 mg/m”. Please 
see the Web site of the Cancer Care Ontario Practice 
Guidelines Initiative (www.cancercare.on.ca/ccopgi/) for 
updated recommendations. 
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Osteoarthritis and Knee Pain 


TO THE EDITOR: Felson and colleagues reported that self-reports of 
knee pain correlated highly with increased intraosseous water in the 
distal femur and proximal tibia on magnetic resonance imaging (1). 
Although their study is a useful contribution to the literature, it 
raises several concerns. 

The authors did not distinguish between focal fluid collections 
in subchondral cysts and the more diffuse lesions described as “mar- 
row edema.” Therefore, the same cysts used in the staging of osteo- 
arthritis on plain radiographs presumably counted as marrow lesions 
on magnetic resonance imaging. It seems appropriate to ask whether 
the different lesions of “cysts” and “edema” correlate differently with 
pain. 

Although any osteophyte was sufficient to classify a knee as 
osteoarthritic, joint space narrowing was assessed carefully but was 
not reported. Some or most pain-free patients could have had normal 
cartilage thickness with incidental osteophytosis (2). If so, they 
would not seem to be appropriate controls. 

Some of the patients were recruited by newspaper advertise- 
ments, and none were examined. Therefore, the sample probably 
included patients with pain in the anserine bursae (classic tender 
points for fibromyalgia) or the patellae; this makes it difficult to 
correlate reported knee pain with femoral and tibial findings. 

Felson and colleagues cited the classic study by Arnoldi and 
coworkers (3), which emphasized the relationship between intraosse- 
ous hypertension and the deep aching pain at rest that is often ag- 
gravated by preceding joint usage. However, because Felson and 
colleagues did not evaluate pain patterns, it is difficult to determine 
how the two studies “may be related.” 

Felson and colleagues also mention the comparable marrow 
edema reported with traumatic contusions, osteonecrosis, and tran- 
sient painful osteoporosis. Findings may be similar in inflammatory 
joint diseases, stress fractures, complex regional pain syndromes, and 
other bone and joint afflictions. In all of these conditions, the central 
finding is a focal increase in the water signal within bone. However, 
the volume of any bone is fixed by its mineralized shell. This means 
that any volumetric increase in one constituent must come at the 
expense of another, that is, bone contents obey zero-sum principles, 
When the water content of epiphysial bone increases, fat is depleted. 
Perhaps it is time to consider the contribution of fat to normal 
epiphysial mechanics, to examine how fat leaves and where it goes, 
and to study the possible role of fat depletion in osseous pain. 


Peter A. Simkin, MD 
University of Washington 


Seattle, WA 98195-6428 
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IN RESPONSE: To respond to the questions posed, first, we did not 
count any cysts as marrow edema lesions, even though cysts are often 
contained within these lesions. We scored edema lesions alone. 

Second, the consensus way of defining osteoarthritis, according 
to the American College of Rheumatology (1) and to a large number 
of epidemiologic studies (2), is to use osteophytosis as the criterion. 
Joint space narrowing, although carefully assessed in our study, can 
be hard to characterize definitively and may sometimes represent 
thinning cartilage caused by age and not disease. We believe our 
definition of osteoarthritis as osteophytosis is appropriate. 

Third, the assertion that none of the patients in our study were 
examined is incorrect. In fact, all of the patients were examined. 
Those who did not have knee osteoarthritis were excluded. Many 
patients with physical and radiographic evidence of clinical osteoar- 
thritis have patellar pain and pain in the anserine area; these findings 
would not necessarily have excluded patients. 

Fourth, pain at rest was uncommon in our sample, as it is in 
most patients with osteoarthritis. Most of our participants had pain 
on activity, such as walking up and down stairs or walking long 
distances on level ground. Our findings suggest that even those 
symptoms, not just pain at rest, are probably related to lesions char- 
acterized by bone marrow edema. 

Fifth, Dr. Simkin presents an interesting hypothesis regarding 
fat depletion and its relation to bone pain. Arnoldi and coworkers (3) 
hypothesized that the pain of osseous hypertension was caused more 
by the increased pressure inside the bone than by any depletion of 
elements within it. 


David T. Felson, MD, MPH 
Boston University Arthritis Center 
Boston, MA 02118 


Daniel Gale, MD 
Boston Veterans Affairs Medical Center 
Boston, MA 02130 
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Pseudoaccountability 


TO THE EDITOR: Kassirer (1) writes that efforts by the medical 
profession to self-regulate its practices have been poor and uneven; 
he suggests turning the job over to an independent, disinterested, 
and outside group. Our experience with self-regulation leads us to a 
different conclusion. 

The Palo Alto Medical Clinic is a multispecialty clinic with 240 
physicians. To assure ourselves and the public that we provide the 
highest possible quality of care, we have established the following 
committees. Department heads and the professional affairs commit- 
tee examine the work of each physician every 1 to 2 years by review- 
ing charts and questioning colleagues. Complaint files and incident 
reports are surveyed monthly. Each clinic physician meets with the 
chairperson of the professional affairs committee every 2 years, or 
more often if necessary after the annual or biannual review is con- 
cluded. The care review committee collects and disseminates infor- 
mation about medical errors in diagnosis, treatment, or preventive 
care. Reviewers meet with the involved physician in open discussion. 
Teaching points are then distributed throughout the clinic by e-mail 
and other presentations. The physician well-being committee moni- 
tors the emotional and physical health of all physicians. Anonymous 
concerns about burnout, drug or alcohol abuse, or any other illnesses 
are dealt with immediately. A full-time, nonphysician employee 
works closely with the above committee and is responsible for quality 
assurance throughout the clinic. He reports directly to the executive 
board. 

With a nonthreatening environment, vigorous leadership, a no- 
nonsense approach, and the common gozl of high standards, we feel 
physicians can “self-regulate, self-monitar, and self-discipline” each 
other. 


Richard R. Babb, MD 
Palo Alto Medical Clinic 
Palo Alto, CA 94301 
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Long-Term Prediction of Coronary Heart Disease in 
Young Men 


TO THE EDITOR: Navas-Nacher and colleagues (1) discussed the 
impact of risk factors (age, serum cholesterol level, systolic blood 
pressure, and cigarette smoking) for coronary heart disease (CHD) 
on men 18 to 39 years of age. They found a significant association 
between these risk factors and death from CHD over 20 years. 
The authors described measuring plasma glucose levels in the 
11 016 participants. However, they did not report plasma glucose 
levels at baseline and apparently did not explore the association be- 
tween glycemia and cardiovascular morta:ity. We would like to know 
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whether a significant association existed between plasma glucose lev- 
els and death from CHD in these young men. We are also interested 
in the contribution of plasma glucose levels to a risk model including 
the classic risk factors for cardiovascular death, since the available 
evidence is inconsistent. Data from the Whitehall study (2) and the 
Framingham cohort (3) showed that excess risk for CHD occurred 
only at levels of glycemia compatible with the diagnosis of diabetes. 
However, a meta-regression analysis of more than 95 000 persons 
over 12 years (4) and the EPIC-Norfolk cohort of more than 4500 
men (5) revealed that glycemia and glycosylated hemoglobin concen- 
tration, respectively, predicted mortality at levels below the diagnos- 
tic threshold for diabetes. 

Navas-Nacher and colleagues contribute knowledge about the 
role of traditional risk factors in predicting cardiovascular risk in 
young men. In addition, data from this study could provide addi- 
tional evidence about the less certain association between impaired 
fasting glucose and CHD in this population. 


Apoor S. Gami, MD 
Victor M. Montori, MD 
Steven A. Smith, MD 
Mayo Clinic 
Rochester, MN 55905 
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IN RESPONSE: Gami and colleagues correctly note that we measured 
plasma glucose following a 50-g oral glucose load, as described else- 
where (1). We also evaluated serum cholesterol, blood pressure, cig- 
arette smoking, weight, height, electrocardiographic data, education, 
and ethnicity. The primary goal of our analysis was to determine 
whether traditional CHD risk factors differed between young and 
middle-aged men in follow-up for long-term mortality. To answer 
Gami and colleagues’ question concerning asymptomatic glycemia 
and long-term CHD mortality, we included plasma glucose level (in 
increments of 1.11 mmol/L [20 mg/dL)}) in the multivariate models 
we originally reported (Table). After adjustment for major covari- 
ates, plasma glucose level and 20-year CHD mortality had a border- 
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Table. Relative Risk for Death from Coronary Heart Disease within 20 Years 








Variable 


Age (per 6-year increase) 

Serum cholesterol level (per 1.04-mmol/L [40-mg/dL] increase) 
Systolic blood pressure (per 20-mm Hg increase) 

Diastolic blood pressure (per 10-mm Hg increase) 

Cigarettes smoked per day (per 10-cigarette increase) 

Body mass index (per 4-kg/m? increase) 

Major electrocardiographic abnormalities 

Minor electrocardiographic abnormalities 

Education (per 3-year increase) 

Black ethnicity 

Plasma glucose level (per 1.11-mmol/L [20-mg/dL] increase) 





Relative Risk (95% CI) P Value 

Young Men Middle-Aged 
Men 

4.59 (1.25-2.01) 1.58 (1.45-1.73) >0.2 
1.96 (1.68-2.30) 1.18 (1.12-1.25) <0.001 
1.33 (1.07~1.66) 4.27 (1.18-1.36) >0,2 
4.23 (1.04-1.46) 4.24 (1.17-1.32) >0.2 
1.36 (1.21-1.53) 4.25 (1.19-1.31) 0.16 
1.02 (0.83-1.25) 4.03 (0.94~14.12) >0.2 
0.84 (0.31-2.28) 2.73 (2.25-3.30) 0.02 
1.25 (0.67-2.35) 1.51 (1.16-1.96) >0.2 
0.69 (0.55-0.86) 0.79 (0.73-0.87) >0.2 
0.52 (0.21-1.29) 0.92 (0.65-1.30) >0.2 
1.01 (0.93-1.11) 1.03 (1.00-1.06) 20.2 





line relationship in middle-aged men (relative risk, 1.03 [95% CI, 
1.00 to 1.06]) and were not significantly related in men who were 18 
to 39 years of age at baseline. However, no significant difference was 
seen in CHD risk between the two age groups because of overlap- 
ping confidence intervals (P > 0.2). 

A previous report from this cohort (1) examined black and 
white men who were 35 to 64 years of age at baseline. Elevated 
postload glucose level was significantly related to total death from 
cardiovascular disease in 22-year follow-up in this more heteroge- 
neous, and mostly older, group of men. These results were among 
those compiled for the meta-regression analysis (2) mentioned by 
Gami and colleagues. 

Long-term prediction of CHD based on single glucose measure- 
ments in asymptomatic nondiabetic patients has produced inconsis- 
tent results, both within and between studies (2). However, our 
primary purpose was to determine and raise awareness of the long- 
term consequence of major CHD risk factors that are already present 
in young adulthood. Perhaps the greatest hope for elimination of 
CHD as an epidemic in western societies is prevention of the risk 
factors themselves. Data on asymptomatic glycemia and CHD risk 
are inconsistent. However, prevention of high cholesterol levels, high 
blood pressure, cigarette smoking, and overweight involves attention 
to healthy behaviors and to regular exercise—the same measures that 
can prevent glucose intolerance and diabetes (3). Gami and col- 
leagues are therefore correct in drawing attention to factors associ- 
ated with asymptomatic glycemia in the long-term prevention of 


CHD. 


Philip Greenland, MD 

Laura Colangelo, MS 

Northwestern University Medical School 
Chicago, IL 60611 
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Appropriate Antibiotic Use for Acute Pharyngitis 


TO THE EDITOR: We congratulate the Centers for Disease Control 
and Prevention, the American Academy of Family Physicians, and 
the American College of Physicians—American Society of Internal 
Medicine for their clear position paper on antibiotic use for acute 
pharyngitis in adults (1). These honorable organizations found a 
good balance between the risks for untreated group A B-hemolytic 
streptococcal pharyngitis and the risks posed by unnecessary use of 
antibiotics (side effects, microbial resistance, medicalization). 

To our surprise, one recommended treatment strategy appeared 
to be almost identical to the guidelines in the Netherlands: to refrain 
from any microbiological test and to limit antibiotic therapy to pa- 
tients with three or four of the so-called Centor criteria. This sug- 
gests that a traditionally strong microbe-oriented approach is gradu- 
ally shifting toward a more patient-oriented approach. One 
explanation for this change could be that in many western commu- 
nities, prevention of acute rheumatic fever is no longer the main 
reason to administer penicillin because of the low incidence of the 
condition. 

In a previous study, we found that within 1 week, most patients 
with group A B-hemolytic streptococcal pharyngitis recovered while 
receiving placebo (2). This finding supports the attention that the 
guideline authors paid to the natural defense mechanisms of the host. 
Immunocompetent hosts in primary care interact adequately with 
potentially virulent microbes, without the need of antimicrobial sup- 
port. However, we do not know which patients with pharyngitis 
really benefit from antibiotics. In our primary care~based case- 
control study, we isolated not only high-colony-count group A strep- 
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tocoçci from all patients age 15 to 44 years who met at least three of 
the four Centor criteria (45.5%) but also high-colony-count group C 
and group G streptococci (14.4%) (3). All three subtypes were asso- 
ciated with active disease, and penicillin accelerated recovery in all of 
these patients (2-4). Today, microbiological tests do not detect se- 
riously ill patients with pharyngitis not caused by group A strepto- 
cocci, but they do identify carriers and mildly ill patients who will 
not benefit from penicillin. Until better tests are developed, the 
guidelines for primary care physicians should focus on the clinical 
picture of the host rather than on the presence of the microbe. 


Sjoerd Zwart, MD, PhD 

Alfred Sachs, MD, PhD 

Julius Center, University Medical Center 
Utrecht 3508 GA, the Netherlands 


References 

1. Cooper RJ, Hoffman JR, Bartlett JG, Besser RE, Gonzales R, Hickner JM, et al. 
Principles of appropriate antibiotic use for acute pharyngitis in adults: background. 
Ann Intern Med. 2001;134:509-17. [PMID: 11255530] 

2. Zwart S, Sachs AP, Ruijs GJ, Gubbels JW, Hoes AW, de Melker RA. Penicillin for 
acute sore throat: randomised double blind trial of seven days versus three days treat- 
ment or placebo'in adults. BMJ. 2000;320:150-4. [PMID: 10634735] 

3. Zwart S, Ruijs GJ, Sachs AP, van Leeuwen WJ, Gubbels JW, de Melker RA. 
Beta-haemolytic streptococci isolated from acute sore-throat patients: cause or coinci- 
dence? A case-control study in general practice. Scand J Infect Dis. 2000;32:377-84. 
[PMID 10959645] 

4. Zwart S, Ruijs GJ, Sachs AP, Schellekens JF, de Melker RA. Potentially virulent 
strains and high colony counts of group A beta-haemolytic streptococci in pharyngitis 
patients having a delayed recovery or 2 complication. J Antimicrob Chemother. 2001; 
47:689-91. [PMID: 11328786] 


IN RESPONSE: We thank Drs. Zwart and Sachs for their interest in 
our paper. We largely agree with the overall tenor of their comments. 
However, we do not believe that any gocd evidence supports a ben- 
efit from administering antibiotics to patients with non—group A 
streptococcal pharyngitis. In Zwart and. colleagues’ study (1}, the 
results are neither clinically nor statistically compelling; indeed, in 
the Discussion section of that paper, the authors are (appropriately) 
much more cautious about non—group A streptococci than they are 
in their letter. We are therefore not convinced of the need for “better 
tests” to identify such infections. 

With regard to testing in a more global sense, we tried to have 
our recommendations reflect the tradeoffs between a test-and-treat 
strategy and a strategy consisting entirely of empiric treatment of 
pharyngitis based on the validated clinical score described by Centor. 
We agree with Zwart and Sachs and the authors of another recent 
review (2) that this clinical screen provides an excellent basis for 
decision making. The particular test-and-treat strategy that we also 
recommended as an alternate appropriate approach is likely to lead 
to antibiotic treatment of somewhat fewer patients without group A 
streptococcal pharyngitis than will the purely empiric strategy; how- 
ever, this will come at the cost of testing a very large number of 
patients. It will also result in failure to treat some highly symptom- 
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atic patients with group A streptococcal pharyngitis who have a false- 
negative result on a rapid antigen screening test. We believe that 
available evidence supports either of these strategies as reasonable and 
as justifiable in current clinical practice. 

Finally, we stress that all evidence-based guidelines should be 
reevaluated periodically and revised as appropriate in the light of new 
information. If new evidence convincingly demonstrates the value of 
identifying and treating non—group A B-hemolytic streptococcal in- 
fections, it should certainly be incorporated into future guidelines. 


Jerome R. Hoffman, MD, MA 
Richelle J. Cooper, MD, MSHS 
University of California, Los Angeles 
Los Angeles, CA 90024 


Richard E. Besser, MD 
Centers for Disease Control and Prevention 


Atlanta, GA 30333 
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Cardiovascular Outcomes and Renal Disease 


TO THE EDITOR: Mann and coworkers (1) reported on the indepen- 
dent association between baseline renal insufficiency (serum creati- 
nine level, 124 to 200 mol/L [1.4 to 2.3 mg/dL]) and cardiovas- 
cular outcomes in the Heart Outcomes and Prevention Evaluation 
(HOPE) study. Although the Discussion section of the paper focuses 
on the pathophysiologic reasoning for why renal insufficiency may 
accelerate atherosclerosis, the authors have missed the larger picture 
of “cardiorenal risk” (1). 

We believe that there are four explanations for poor outcomes 
in patients with renal insufficiency: 1) excess and incompletely con- 
trolled confounding of conventional risk factors, 2) therapeutic ni- 
hilism, 3) complications from conventional therapies and proce- 
dures, and 4) special biological features of the renal failure state that 
promote atherosclerosis, heart failure, arrhythmias, and valvular dis- 
ease. Mann and coworkers’ study could not touch on these factors 
because most of them occur during hospitalization for cardiovascular 
events (2). We and others have shown the mathematical risk for 
acute renal failure that requires dialysis and for subsequent mortality 
after acute coronary intervention and bypass surgery in patients with 
renal insufficiency (3-5). In addition, we recently demonstrated 
lower rates of therapy with thrombolytics, primary angioplasty, and 
B-blockers in patients with renal insufficiency (5). These and other 
factors ‘produce the results demonstrated by Mann and colleagues’ 


` study and those seen in clinical care. Although we agree with the 


16 April 2002| Annals of Internal Medicine | Volume 136 + Number s|eaa 


LETTERS | 


authors that accelerated atherosclerosis is a central feature of cardio- 
renal risk, we encourage the clinical and research community to 
consider the issue in broader terms based on published observations. 


Peter A. McCullough, MD, MPH 
University of Missouri-Kansas City School of Medicine 
Kansas City, MO 64108 


. Keisha R. Sandberg, BS 

Steven Borzak, MD 

Henry Ford Heart and Vascular Institute 
Detroit, MI 48202 
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IN RESPONSE: McCullough and colleagues correctly point out that 
patients with even mild renal insufficiency exhibit an excess of car- 
diovascular risk factors. Controlling for such risk factors indicated 
that renal insufficiency is an additional, independent risk factor. This 
is also evident from Table 1 of our article. Therapeutic nihilism was 
obviously not a problem of the HOPE study because antiplatelet, 
blood pressuretowering, and cholesterol-lowering agents were, if 
anything, more frequently administered in patients with renal insuf- 
ficiency than those without. 

However, we emphasize that the results of the HOPE study 
contradict the common practice to withhold angiotensin-converting 
enzyme inhibitors, including ramipril, in patients with renal insuff- 
ciency. We have no evidence that patients with renal insufficiency in 
the HOPE study received fewer thrombolytics; invasive procedures, 
including revascularization (a secondary outcome of the HOPE 
study); or B-blockers. It is entirely possible that risk factors we did 
not evaluate may explain some of the increased risk associated with 
even mild renal insufficiency. However, current experimental and 
clinical evidence indicates that some aspects of renal failure may 
promote atherosclerosis and may be treatable. Further research into 
these factors is necessary, and our article was published to stimulate 
such investigations. 
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William of Occam and Occam’s Razor 


TO THE EDITOR: Attributed to the 14th-century English philoso- 
pher and theologian William of Ockham (simplified to “Occam” by 
medieval spelling), Occam’s razor is a logical device used by physi- 
cians to identify the single best cause of a patient’s constellation of 
symptoms (1, 2). Most clinicians know very little about Occam and 
the origin of the principle that bears his name. 

William was born in 1285 in Ockham, England. As a youngster 
in the Franciscan order, he studied logic (3). Subsequently, he stud- 
ied theology at Oxford University (3). He lectured on theological 
works, using his passion for logic to identify inconsistencies in Cath- 
olic Church teachings. Such heretical views resulted in his expulsion 
from the university in 1319 and a presence before Pope John XXT in 
Avignon, France, in 1324 (3). 

Occam fled from Avignon in 1328 and was subsequently excom- 
municated. He traveled to Pisa to ask the German Emperor, Ludwig IV 
of Bavaria, for sanctuary, reportedly pleading, “Emperor, defend me 
with your sword, and I will defend you with my pen” (4). Persuaded by 
this argument, Ludwig brought Occam to Munich, where the great 
philosopherogician served until his death in 1349 (3). 

Occam held firmly to the philosophical principle that one 
should not look for multiple causes of any effect if a single cause can 
provide a suitable explanation. Referred to as the Law of Parsimony, 
Occam effectively used this principle to cut away at the ideas of rival 
thinkers. In 1812, German historian Wilhelm Gottlieb Tennemann 
was the first to recognize Occam’s frequent use of the device (5). 
English historian William Hamilton then appropriately named the 
Law of Parsimony “Occam’s razor” in 1852, pointing out that Oc- 
cam wielded it sharply in his arguments (5). Occam’s razor is a 
helpful tool for physicians, although its use can be limited in some 
clinical syndromes, which reflect multiple independent disorders that 
cannot be reduced to a single, parsimonious root cause. 
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Correction: Cost-Effectiveness of Statins In Older Patients 
with Myocardial Infarction 


TO THE EDITOR: During further work with our model of the cost- 
effectiveness of 3-hydroxy-3-methylglutary! coenzyme A reductase 
inhibitor (“statin”) therapy in older patients with myocardial infarc- 
tion (1), we discovered an error in one aspect of the model presented. 
This error does not change the paper’s conclusion but alters some of 
the results presented. In Table 1 of the article, the base-case risk ratio 
for death from all causes other than myocardial infarction and stroke 
should be 1.03, not 1.52. Rerunning the model with this new base- 
case value results in mean undiscounted life expectancies of 6.78 and 
7.40 years, respectively, for patients in the usual care and statin 
strategies; discounted, quality-adjusted life expectancies become 5.06 
years for patients in the usual care strategy and 5.48 years for patients 
in the statin strategy. Costs should be $3798 and $9519 for the usual 
care and statin strategies, respectively. The incremental cost-effective- 
ness of statin therapy in comparison to usual care is now $13 700 per 
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4, Wildner M. In memory of William of Occam [Letter]. Lancet. 1999;354:2172. __quality-adjusted life-year gained. Correction of these data results in a 


cost-effectiveness ratio still more favorable to statin therapy than 
initially reported, and our conclusions on the cost-effectiveness of 
statins in older patients with previous myocardial infarction remain 


unchanged. 
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Sexual Chemistry: A History of the Contraceptive 
Pill 

Marks LV. 359 pages. New Haven: Yale Univ Pr; 2001. $29.95. 
ISBN 0300089430. Order phone 203-432-0960. 


Field of medicine: Reproductive health, medical history, and 
women’s studies. 


Format: Hardcover book. 


Audience: Women’s health care providers, medical historians, and 
consumers. 

Purpose: To provide a comprehensive history of the oral contraceptive 
pill and its interplay with science, medicine, technology, and society. 
Content: Chapter 1 describes the population problem and neo- 
Malthusian and cugenics movements of the Cold War era. The author 
recounts the chemical evolution of the pill and then discusses the original 
human trials and the approval of Enovid in 1960. Chapter 5 examines 
the response of physicians to the introduction of the pill. Although the 
initial trials and regulatory approval of the pill have since been criticized, 
Marks explains that the trials were more than sufficient according to the 
knowledge and ethical standards of the time, Chapters 6 and 7 explore 
the pill’s reported association with thrombosis and cancer and how these 
conditions affected women, government policy, and epidemiologic re- 
search. In chapter 8, Marks disputes accounts describing the pill asthe 
product that led to the sexual revolution. She explains how the pill’s 
effects were much more diverse; for example, the pill gave married 
women freedom from incessant childbearing. Marks explores the debate 
in the Catholic Church regarding the “naturalness” of the pill, and she 
concludes with a summary of contraceptive pill use around the world, 
and how its adoption was complicated by social, political, and economic 
factors in addition to science. 


Highlights: The book is well researched and thorough. Marks 
interweaves material from personal interviews, medical literature, 
and historical archives in a captivating synopsis. She also includes 
detailed reference material for those interested in further reading, as 
well as illuminating graphics. 

Limitations: The discussion of controversial issues such as the 
health risks associated with the oral contraceptive pill is a hodge- 
podge of anecdotes, scientific research, and opinion. Furthermore, 
the health benefits of the pill are given short shrift. 


Related reading: Djerassi’s This Man's Pill: Reflections on the 50th 
Birthday of the Pill covers the history of the oral contraceptive pill, 
but in a self-centered way. Asbell’s The Pill: A Biography of the Drug 
That Changed the World (Random House, 1995) is similar but does 
not read as well. McLaughlin’s The Pil, John Rock, and the Church: 
The Biography of a Revolution (Lite, Brown; 1982) is for those in- 
terested in the theological aspects of the pill. 
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Reviewer: Kavita Nanda, MD, MHS, Family Health Interna- 
tional, Research Triangie Park, North Carolina. 





Managing Death in the ICU: The Transition from 
Cure to Comfort 

Curtis JR and Rubenfeld GD, eds. 388 pages. Oxford: Oxford Univ 
Pr; 2001. $59.95. ISBN 0195128818. Order phone 800-451-7556. 


Format: Hardcover book. 


Audience: Clinicians who work in intensive care units (ICUs), 
including physicians, nurses, respiratory therapists, and hospital 
chaplains; bioethicists; and legal scholars who seek a clinical perspec- 
tive on end-of-life care in ICUs. 


Purpose: This book offers a comprehensive, contemporary perspec- 
tive on palliative and terminal care in ICUs, with focus on practical 
issues of decision making, problem solving, and clinical management. 


Content: Multiauthor book composed of 28 chapters in five parts. 
The book begins with an introduction to recent changes in the 
management of death in ICUs. The second part reviews the role of 
prognosis, personal values, and medical advanced planning in deci- 
sions to limit life support. The core chapters in part 3 provide spe- 
cific advice on management of death in ICUs, with emphasis on 
various participants, including physicians, nurses, patients, and fam- 
ily members. Part 4 reviews cultural, legal, economic, and organiza- 
tional considerations in end-of-life care. A survey of terminal care for 
patients who have specific diseases, children, and elderly patients 
concludes the book. 


Highlights: No musing by pipe-smoking, armchair philosophers 
here: This book was edited and written by applied scholars who have 
personal experience caring for terminally ill patients in ICUs. A variety of 
personal perspectives is presented, yet the book is largely evidence-based 
and thoroughly referenced to recent scientific literature. Clinicians want- 
ing the “know how” will find this book a useful avenue to the accumu- 
lated wisdom of those who have traveled the path before. 


Limitations: Several topics important to clinicians are lightly cov- 
ered or omitted. The book offers little practical advice on the deter- 
mination of competence or decision-making capacity. Conflicts 
within families and between family members and clinicians are ex- 
traordinarily important to end-of-life care in ICUs; there is limited 
advice on dealing with these conflicts. Readers seeking specific infor- 
mation on the views of various religious and ethnic groups regarding 
end-of-life care must look elsewhere. Care of the body and the del- 
icate issue of seeking consent for autopsies are covered only in pass- 
ing. A chapter on quality-improvement surveying of families regard- 
ing the terminal care of their loved one would have been useful. 


Related reading: Pace and McLean's Ethics and the Law in Inten- 
sive Care (Oxford Univ Pr, 1996). 


Reviewer: John Hansen-Flaschen, MD, University of Pennsylva- 
nia, Philadelphia, Pennsylvania. 
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Intimate-Partner Violence: The Need for Primary Prevention in the 


Community 


Intimate-partner violence is a seri- 
ous problem, but it may be even 
more common than was previously 
believed. A 1999 report estimated 
that one third of women worldwide 
have been victims of intimate-partner 
violence (Heise L, Ellsberg M, Gotte- 
moeller M. Ending Violence against 
Women. Population Reports. Balti- 
more: Johns Hopkins School of Pub- 
lic Health; 1999). Intimate-partner 
violence is the leading cause of injury 
to women 15 to 44 years of age— 
more common than automobile acci- 
dents, muggings, and rapes com- 
bined (The National Coalition 
against Domestic Violence Fact 
Sheet: Domestic Violence Is Under 
Reported. Office of the U.S. Surgeon 
General; 1 January 1994). 

Abuse has been linked to gastroin- 
testinal disorders, chronic pain syn- 
dromes, problem pregnancies, and 
substance abuse. In their most recent 
violent incident with an intimate 
partner, 39% of female victims sus- 
tained an injury and approximately 
one third of those required medical 
care. In the United States, about 1.5 
million women each year are raped, 
physically assaulted, or both by an in- 
timate parmer (Tjaden P, Thoennes 
N. Prevalence, Incidence, and Conse- 
quences of Violence against Women: 
Findings from the National Violence 
against Women Survey. U.S. Depart- 


‘ment of Justice; November 1998). 


PREVENTION 

Vast resources have been chan- 
neled into tertiary prevention of inti- 
mate-partner violence, to the exclu- 


sion of primary prevention (Glossary). 


wew.annals.org 


“I think it’s been a real lost opportunity 
to periaps prevent a health problem 
from materializing,” commented Lori 
Heise, director of Women’s Health Ex- 
change (a nonprofit research and advo- 
cacy group for international health pol- 
icies and practice in Washington, 
D.C.) She explained that despite major 
strides made in recent years to address 
intimate-partner violence, treatment of 
the victims has been the primary focus. 
In the 1970s, advocates for women’s 
rights, she said, played a major role in 
shaping the trend toward tertiary pre- 
vention because treatment for female 
victims presented the most urgent 
need; consequently, primary preven- 
tion efforts received litte attention. 

Health care continues to place lit- 
tle emphasis on addressing the bat- 


change. In visiting more than 20 
countries over 10 years for her report 
“Ending Violence against Women,” 
Heise discovered that universally— 
especially in the United States—male 
batterers and primary pioyenkon 
have been ignored. 


A COMMUNITY CULTURE OF 
VIOLENCE 

Traditionally, U.S. communities 
did not get involved until after the 
violence became a law-enforcement 
issue. “Years ago, there was more 
thinking that this was a domestic dis- 
pute, and therefore, it is something 
that is handled within a family. But 
people are starting to recognize that 
this isn’t just the victim’s problem— 
this is a problem to society,” asserted 


People are just starting to recognize that 
lintimate-partner violence] isn't just the victim's 
problem—this is a problem to society. 


—Annmarie Kaiser 


terer, although it has played an in- 
creasingly important role in tertiary 
and secondary prevention efforts. For 
example, as recently as 5 years ago, 
physicians seldom inquired about 
intimate-partner violence during rou- 
tine office visits and in question- 
naires, whereas now questions about 
domestic violence are almost com- 
monplace. Yet, such questions are 
amed almost exclusively at female 
patients. Health care had mostly ne- 
plected to question men to see if they 
were at risk for committing violence. 


‘This is only now beginning to 
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Annmarie Kaiser, executive director 
of the Pennsylvania District Attor- 
neys Association. 

Heise’s research showed that in 
many cultures, girls and boys are so- 
cialized to believe that it is not only a 
man’s right but his responsibility to 
discipline his partner, sometimes 
physically. In her research as a mem- 
ber of the Defense Taskforce on Do- 
mestic Violence and author of several 
books, including To Have and To 
Hit (Chicago: Univ Ilinois Pr 
1999), Jacquelyn C. Campbell, 
MSN, PhD, found that wife beating 
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Glossary 


Prevention 


The levels of violence prevention—primary, secondary, and tertiary—are analo- 
gous to the levels of clinical prevention with which physicians are well ac- 
quainted. 

Primary prevention: Clinicians define primary prevention as measures taken to 
prevent the onset of a condition, such as encouraging immunizations or promoting 
use of seatbelts. Primary prevention of violence is defined as broad efforts to 
address, inform, and educate the public about violence in order to encourage 
nonviolent behavior. This type of prevention does not just target at-risk popula- 
tions but rather is an all-encompassing approach based on the idea that violence 
is a societal concern. Primary violence prevention focuses on fostering nonviolent 
problem solving and redefining role models through media messages, peer medi- 
ation, and elementary classroom education. 

Secondary prevention: Early detection and treatmeat of at-risk populations 
characterize secondary violence prevention measures. Counseling of the perpetra- 
tor or mandatory attendance at first-time-offender programs may be involved. In 
secondary prevention, the focus is on intervening with tae perpetrator before the 
violence becomes an entrenched pattern. According to Jacquelyn C. Campbell, 
MSN, PhD, secondary prevention should occur the first time a man pushes or 
shoves his partner. “If we wait until it's an entrenched pattern, then the criminal 
justice solution becomes the only viable solution," she commented. However, 
Campbell believes that sending this type of person to « traditional intervention 
program for batterers is counterproductive. “He'll say, 'I don't belong here,’ and 
he's probably right. Most of the people who are there are court mandated to do 
so, and they tend to be pretty severe batterers.” Lack of funding and difficulty in 
gauging quantifiable results are problems faced by batterer-prevention programs. 
Lori Heise, director of Women's Health Exchange in Washington, D.C., remarked, 
“The money that is available is on funding time cycles. There is a very strong 
emphasis on results. Unfortunately, the kind of long-term social change that 
primary prevention entails does not produce results in the 2-year timeframe that 
the donors require." 

Tertiary prevention: Tertiary prevention includes treatment interventions that 
take place after the violence has occurred. Tertiary prevention is “damage con- 
trol," and it includes the provision of counseling and other health care services to 
the victims. Tertiary prevention aimed at perpetrators ranges from counseling and 
offender programs to correction and punishment, possibly in the form of arrest 
and incarceration. 


Domestic vs. Intimate-Partner Violence 


Because the term domestic violence has begun to include the abuse of children, 
siblings, and elders, the U.S. Centers for Disease Control and Prevention prefers 
the more precise term intimate-partner violence, which it defines as actual or 
threatened physical or sexual, or psychological or emotional abuse by a spouse, 
ex-spouse, boyfriend or girlfriend, ex-boyfriend or ex-girlfriend, or date. Intimate- 
partner violence may include date rape, domestic abuse. spouse abuse, and 
battery. 

Although the term intimate-partner violence refers to abese by or to a man or 
woman, for purposes of this article, the term implies female victims and male 
perpetrators. According to the Report to the Nation on Crime and Justice, Bureau 
of Justice Statistics, in 1983, 95% of all intimate-partner vio'ence was perpetrated 
against women by men. Only about 5% of intimate-partner violence is committed 
against U.S. men [U.S. Dept. of Justice. Violence Against Vvomen. NCJ-145325. 
January 1994]). 
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is almost universal. Campbell ob- 
served that most perpetrators came 
from cultures with an ideal of mascu- 
linity that includes ownership of 
one’s female partner. In the United 
States, although male and female 
roles are being redefined, Campbell 
noted that “there is still that notion 
that the ideal man is very aggressive.” 


SHIFTING THE FOCUS FROM 
TERTIARY TO PRIMARY 
PREVENTION 


Harnessing all available resources 
strictly for treatment efforts is futile. 
As long as efforts do not focus on vi- 
olence prevention, the cycle will con- 
tinue. Kaiser said that she sa’ the 
same offenders appearing repeatedly 
in the court system. “Unless proper 
intervention occurs, you're going to 
have an offender again,” remarked 
Kaiser. “[Violence] didn’t just stop 
with one incident unless [the perpe- 
trator] happened to get the proper 
counseling.” 

Some men are at high risk for the 
“cycle of violence,” in which male 
perpetrators pass the violence onto 
the next generation. Men at high risk 
for violent behavior are those who 
have witnessed their mother being 
beaten by their father or who were a 
victim of abuse as a child. 

In To Have and To Hit, Campbell 
found that many cultures have pri- 
mary and secondary prevention mod- 
els that the United States sorely lacks, 
in which they enact certain mecha- 
nisms as soon as physical fighting be- 
tween partners begins. For example, 
the women of the Garifuna ethnic 
group in Belize will confront a man 
as soon as they believe he is perpetrat- 
ing violence against his wife. If they 
hear what sounds like physical fight- 
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ing in a neighboring house, the 
women from the village will sur- 
round the house, beckoning the 


` woman inside to join the women. 


They then confront the husband by 
yelling things they believe will shame 
him, such as “How can you do some- 
thing like that? It’s despicable.” 
Experts say an effective primary 
prevention program for intimate- 
partner violence must take place at 
the community level, concentrating 
on public education and a zero-toler- 
ance policy. Heise strongly urges a 
broader approach than merely coun- 
seling or incarcerating the perpetra- 
tors. Primary prevention must also 
include identifying at-risk popula- 
tions. Heise applauds secondary pre- 
vention efforts, such as treatment 
programs for violent offenders, but 
suggests that another step, beyond 
just addressing the existing popula- 
tion of male abusers, is crucial. “We 
need to think about how to create a 
generation of men and boys who 
have totally different expectations 
about relationships.” She stresses that 
education efforts should target the 
general public, including young boys 
and girls. “We also need to focus our 
attention on men in the general pop- 
ulation”’—that is, those who are not 
abusers—“because it’s the culture at 
large that sanctions the behavior.” 


CHILDREN AND ADOLESCENTS 
More primary prevention pro- 
grams are now working with chil- 
dren, and Campbell believes that this 
is an essential element of a successful 
primary prevention program. Edu- 
cating children is an invaluable pre- 
vention effort “because it identifies a 


group that’s at high risk and does 
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Specific Programs 


Efforts to prevent violence are in their infancy, but they are beginning to grow 
rapidly. 

The Family Violence Prevention Fund (FVPF) [www.fvpf.org], which began in San 
Francisco as an emergency department-based program to help abused women, is 
an example of an agency that focuses on prevention at all levels—primary, sec- 
ondary, and tertiary. It is a national nonprofit organization whose mission is to 
promote education and public policy reform. It is dedicated to ending intimate- 
partner violence by changing the social norms that allow it to thrive. The FVPE 
campaign “There's No Excuse for Domestic Violence" is a case in point. This media 
campaign against violence takes a different approach: The intended audience of the 
campaign is neither the victims nor the perpetrators but, instead, the friends, 
coworkers, and families “who perpetuate the violence with their silence." 

The National Advisory Council on Violence against Women is turning its attention 
to prevention efforts. The Council, established in 1995, recently issued a report 
entitled “Ending Violence Against Women—An Agenda for the Nation" (available 
at wwev.4woman.gov/violence/nations.htm), which addresses supporting victims of 
violence and preventing violence. The focus is on ending social norms that condone 
violence against women. The Agenda coordinates widespread efforts among key 
participants, including victim's advocates; the military; community leaders; organized 
sports; the health care, welfare, and justice systems; the media: faith communities; 
colleges and universities; businesses; and children's advocates. The Agenda advocates 
increasing the support for prevention efforts with children, including lessons about 
gender roles that encourage or perpetuate violence toward women. 

The National Center for Injury Prevention and Control, a subagency of the National 
Centers for Disease Control and Prevention, started the “Family and Intimate Violence 
Prevention Program,” which is leading efforts on community-based primary preven- 
tion programs (www.cdc.gov/ncipc/dvp/fivp/fivp.htm). The agency is involved mainly 
with surveillance, research, evaluation, communication, and training. The program also 
funds various programs focusing on all levels of prevention. For example, the program 
funded four multifaceted community-based projects for 5 years starting in 1994, including 
Milwaukee Women's Center, Inc., and Men Stopping Violence, Inc., in Georgia. It also 
sponsored six community-response projects, three of which were designed for rural and 
Native-American communities to develop a community-coordinated response to intimate- 
partner violence. The National Crime Prevention Council (www.ncpc.org) advocates 
several primary prevention programs that focus on violence in teen dating relationships. 
The school-based programs use trained youth to perform duties such as answering 
hotlines and counseling peers. One such school-based program is the “Boston Dating 
Violence Intervention Project," which teaches boys and girls not to accept violence in their 
earliest relationships. The children are taught how to manage conflict, recognize abusive 
behavior, and communicate respectfully. 


some things very early on to mitigate 
that risk,” Campbell remarked. 
Other prevention efforts focus on 
adolescent dating violence. Those 
programs are still scarce, however, as 
most resources in the area of adoles- 
cent violence are channeled into pre- 
vention of peer or gang violence. Al- 
though Campbell believes these 
programs are highly effective, she 
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noted that the dynamics of violence 
against a partner differ from those of 
other types of violence. Programs 
need to address dating violence to be 
an effective primary prevention tool 
against intimate-partner violence, 
Campbell suggested. “The programs 
for young men should address non- 
violent behavior toward girls. Many 
men who are violent toward their 
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partners are not violent toward any- 
one else.” 

Heise agrees with Campbell, stat- 
ing that although many programs ad- 
dress violence in adolescents, they 
generally do not focus on violence 
between men and women. Heise 
noted that there are two distinctly 
different types of programs: One fo- 
cuses on date violence but ignores all 


that gang violence programs should 
include discussions about men’s roles 
in general and their roles as partners. 
Heise also suggested that primary vi- 
olence prevention programs should 
include discussions about gender is- 
sues and what defines healthy expec- 
tations in a relationship. 

Heise also urged that the “conspir- 
acy of silence” be broken. “We need 


Experts say an effective primary prevention program for 
intimate-partner violence must take place at the 
community level, concentrating on public education and 


a zero-tolerance policy. 


other types of violence, and the other 
focuses on gang violence but excludes 
date violence. Unfortunately, we fail 
to “look at all different kinds of vio- 
lence as it touches young people's 
lives,” Heise remarked. She suggested 


to be more proactive about giving 
young men messages that it [vio- 
lence} wont be just ‘behind closed 
doors,’ that violence is not tolerated 
against women or within families.” 
Campbell’s research indicates that 
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substance abuse may be less prevalent 
in cases of intimate-partner abuse 
than is commonly believed. How- 
ever, regardless of whether that can 
be substantiated, both problems— 
intimate-partner violence and sub- 
stance abuse—require intervention. 
Campbell noted, “Just treating the 
substance abuse wont make the 
problem of violence go away.” 
Campbell acknowledged that pro- 
grams on intimate-partner violence 
in the United States are moving for- 
ward, but her optimism came with 
reservations. “We've made a lot of 
progress, and I don’t want to paint a 
bleak picture of [the United States] as 
being horribly sexist, because I don’t 
think we are. I think there’s less tol- 
erance on a nationwide level for do- 
mestic violence. Nonetheless, there is 
still not that neighborhood owner- 
ship. I think that many people, if 
they saw their neighbor with a black 
eye, would still not reach out to her.” 


—Linda Gundersen 
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